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PREFACE 

It is seldom in clinical medicine that we meet with diseases in 
theii typical forma, at least in the fonns described in text-books ; 
more often we have to deal with patients who exhibit signs and 
symptoms common to several diseases. The present volume 
approaches the subject of diagnosis of nervous diseases from the 
clinical standpoint, avoiding abstruse details of purely theoretical 
interest. 

The subject of the work is mainly that of diagnosis ; treat- 
ment is not discussed, save incidentally here and there. After a 
short introductory account of the more important facts in the 
anatomy and physiology of the nervous system, the various signs 
and symptoms of nervous diseases are discussed and illustrated 
by chnical cases. The order pursued is that in which it ia con- 
venient to study the phenomena during the process of diagnosis. 

All the chnicat illustrations are taken from cases which I have 
personally observed, most of them at the Westminster Hospital. 

I hope that the book, despite imperfections of which I am 
conscious, and of which many are due to the original lecture form, 
will prove useful to the advanced student and to the practitioner, 
not to replace but to supplement the text-books already in use. 

The lectures of which the work consists were delivered, some 
to undergraduate audiences at the Westminster Hospital, others 
to postgraduates in London and elsewhere. A few have already 
appeared in various medical journals — the Praditioiier, the Itiier- 
national Clinics, and the Bdinbursh Medical Journal, to the pub- 
lishers of which I gladly express my acknowledgments. 

To many of my colleagues on the staff of the Westminster 
Hospital I am indebted for their courtesy in permitting me to 
study their cases. My thanks are due to various friends for 
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photographs of cases, many of which were taken by themselves. 
Amongst these I would particularly mention Dr. James CoUier 
(Figs. 29 and 116), Mr. P. Lockhart Mummery (Fig. 121), 
Dr. A. Ross Sinclair (Fig. 66), Dr. H. R. Sedgwick (Fig. 55), 
Dr. A. H. Watt (Fig. 140), and Dr. S. J. Aarons (Fig. 22). 
Dr. F. X. Dercum, Dr. M. Allen Starr, and Mr. Harold Barwell 
have kindly allowed me to use certain of their diagrams, to which 
their names are attached in the text. I am also indebted to 
the pubUshers of the Practitioner for the use of a number of 
photographic illustrations in the lectures on hysteria and on 
afEections of the cervical sympathetic, originally published in 
that journal. 

Lastly, I desire to express my grateful thanks to my friend 
Dr. A. F. Street for his invaluable help in the correction of the 
proof-sheets as they passed through the press. 



PURVES STEWART. 



EIarlet Street, London, W. 
September 1906. 
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THE DIAGNOSIS OF NERVOUS 
DISEASES 

LECTURE I 

ANATOMY AND PHYSIOLOGY 

There ia no department of mediciae where an accurate knowledge 
of anatomy is of greater importance than in the diagnosis of 
nervous diseases. Let us therefore, at the outset of this series 
of lectures, recall some of the main points in the anatomy and 
physiology of the nervous system. 

The nervous system consists of two main divisions :— (I) the 
ceiebro -spinal, comprising the brain and spinal cord, together 
with the cranial and spinal nerves, and (2) the sympathetic, 
constituted by two chains of pre-vertebral ganglia, one on each 
side of the spine. These two, the cerebro-spinal and sympathetic, 
intercommunicate. 

For teaching purposes it is convenient to regard the nervous 
system as built up of nerve-celb, and their processes the nerve- 
fibres. Both are excitable. But whereas the nerve-cell has been 
commonly assumed to originate impulses as does the cell of an 
electric battery, the nerve-fibres serving merely as conductors, it is 
more than doubtful whether any impulse ever arises within a 
nerve-cell, except as the result of a transmitted impulse. Each 
nerve-fibre ia made up of a bundle of extremely fine neuro- 
fibrillfe which traverse the nerve-cell, entering it through one process 
and leaving it through another. In this way the nerve-cell acts 
ae a convenient shunt for impulses, receiving them from one 
quarter and transmitting them to another. The nerve-cell also 
exerts a trophic influence over the nerve-fibre and is intimately 
concerned with its nutrition, so that if separated from its trophic 
nerve-cell the nerve-fibre degenerates. 
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In a reflex motor act, which is the simplest manifestation of 
nervous energy, as for example in the plantar reflex, the impulse 
or stimulus starts from a sensory end-organ, in this instance the 
skin of the sole. The impulse travels up a sensory nerve-fibre, 
through the corresponding posterior nerve-root into the spinal 
cord, and there, through the intermediation of another inter-com- 
municating nerve-fibre and cell in the grey matter of the cord, 
it reaches an anterior comual cell. From this motor-cell an 
efferent impulse starts, travelling outwards along an anterior 
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Fig. 1. — Diagram of a Simple Spinal Reflex. 

nerve-root into a peripheral nerve and thus reaches a muscle-fibre 
in the flexor muscle of the toes. The muscle contracts and with- 
draws the sole of the foot from the original irritant. 

The accompanying diagram (Fig. 1) will serve to recall the chief 
components of a simple spinal reflex, such as we have just described. 

Some reflexes occur unconsciously, as for example the reflex 
contraction of the pupil when the retina is stimulated by Ught, 
or again, the normal movements of the stomach and intestines. 
But in other cases the afferent impulse, besides exciting a reflex 
motor action, sends part of its impulse upwards to the higher 
centres of the opposite cerebral cortex, where it produces a con- 
scious sensation. This is accompUshed by means of a sensory fibre 
passing upwards in the substance of the spinal cord, as indicated 
in the other diagram (Fig. 2), through relays of nerve-cells and 



ANATOMY AND PHYSIOLOGY 3 

Sbree in the medulla, pom, and so on, to the perceiving centre in 
the cortex. 

Moreover, a discharge of motor energy from the motor cell in 
the anterior comu can be produced not only reflexly, from below, 
but also voluntarily, from above. This is achieved by an impulse 




Fio. 2 — Diagram o( a Voluntary Uotor Aot. 

descending from the cortical motor centre of the opposite side, 
through the crossed pyramidal tract down the cord to the anterior 
comual cell (see Fig. 2). A dischai^e can also be voluntarily 
inhibited from above. 

Confining ourselves now to the consideration of a cerebro-spinal 
reflex motor action, we must bear in mind that afferent impulses, 
on reaching the cortical sensory centres, do not necessarily produce 
a descending impulse along the pjn-amidal tract. If they do, this 
is simply an automatic action, or a longer variety of reflex. There 
exist in the cortex perceiving-centres which take cognisance of the 
Bonice and nature of the stimulus, and determine whether or not any 
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active notice shall be taken of it, that is to say, whether a voluntary 

(and not merely an automatic) movement shall or shall not take place. 

Some reflexes, even though associated with conscious sensory 

impressions (for example vomiting, or the sexual reflex), cannot be 




Fig. 3. — Scheme of Cerebral Localisation (outer surface). 




Fig. 4. — Scheme of Cerebral Localisation (mesial surface). 

inhibited. This is possibly owing to the absence of antagonistic 
muscles which could prevent the reflex. Bat other reflexes can 
be inhibited by contracting the opposing muscles and thereby fixing 
the part which would otherwise make a reflex movement. 

Finally, by education, a motor impulse can be initiated at the 
cortical motor centre, without any preceding afferent impulse 
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from the part to be moved. All movetneiitB in a new-born 
infant are either reflex or automatic, and only gradually does the 
child learn to call in atit^oniatic muscles, and, by an effort 
of will, to inhibit reflex acts and to initiate voluntary ones. 

Certain more complicated reflexes, such as the reflex move- 
ments of respiration, have their centres in the medulla ; others, 
such as the movements of the heart and blood-vessels, have their 
lower reflex centres in the sympathetic ganglia, but can also be 
influenced by the cerebro-spinal nervous system. Others again, 
such as the movements of the stomach and intestine, can be per- 
formed independently of the central nervous system. 

Figures 3 and 4 are diagrams of the cerebral cortex, both on its 
convex and its mesial aspect. It is unnecessary here to enumerate 
in detail the various fissures and sulci, or the different lobes and 
convolutions. 

When we look at a brain, the flrst Undmarks to be identified 
are the Sylvian and Rolandic fissures. The fissure of Rolando 
starts at the middle line above, from a point half an inch behind 
the mid-point between the glabellum and the external occipital 
protuberance. It runs downwards and forwards, along the convex 
surface of the brain, in the direction of the anterior part of the 
Sylvian fissure, making an angle of about 671 degrees, i.e. three- 
quarters of a right angle, with the middle line. 

These two figures also show diagrammatically our present 
views on cerebral localisation. It should be particularly observed 
that the motor areas on the convex surface extend back as far 
as the Rolandic fissure but not behind it, as was formerly taught. 
Not only by experimental stimulation in anthropoid apes,' and in 
certain cases in man, but also by histological research,^ it has 
been shown that the posterior wall of the Rolandic fissure differs 
in structure and function from the anterior or motor wall. The 
anterior wall possesses giant pyramidal cells with no granular 

' Sherrington and Oriinbaum, Trant. Path. Soc. Land,, 1902. vol. liji. 
p. 127. 

■ Campbell, A. W., Huialoffical SUtait* on the Localitation of Cerebral 
Function, 1906. 

Brodmann, K., Joum. f. Ptythotogit %md Neurohgie, Bd. ii. p. 8<) 
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layer, whilst the posterior wall has a distinct granular layer with 
no giant cells. 

Another point to remember is that the different so-called motor 
areas are not sharply marked off from one another, as the diagram 
might indicate, but they overlap, each area signifying that stimu- 
lation of that point produces the maximum movement of the 
particular part mentioned. 

The chief path by which motor impulses are conducted from the 
cortical motor areas to the muscles, is the pjrramidal tract, whose 
course is diagrammatically indicated in Fig. 5. From the motor 
cells in the cortex the fibres converge through the corona radiata 
into the great strand of nerve-fibres between the lenticular 
nucleus externally and the optic thalamus and caudate nucleus 
internally, namely, the internal capsule. Fig. 6 shows a horizontal 
section through the internal capsule, in which we notice that it has 
an anterior and a posterior limb, joining each other at an obtuse 
angle, the genu or knee. The motor fibres for the leg and arm 
occupy the anterior two-thirds of the posterior limb, the fibres for 
the tongue and mouth are at the genu, those for the face just in 
front. But the order in which these different strands pass through 
the internal capsule is not quite the same as that in which they 
started from the cortex. Thus we notice that iromediately behind 
the fibres for the lips we have, from before backwards, those for 
the shoulder, elbow, and fingers, then for the trunk, and lastly for 
the hip, knee, and toes. We also notice, in passing, that the 
pathway of the sensory fibres traverses the posterior part of the 
capsule, and that behind them again are the visual fibres. The 
sensory fibres probably do not form a separate, compact bundle, but 
are partially mingled with some of the motor fibres for the leg. 

Before leaving Figs. 5 and 6, it is of interest to study briefly, 
with their help, the different effects produced by lesions of the 
pyramidal motor tract at various levels. 

A lesion in or near the motor cortex, if moderate in size, will 
produce, according to its situation, a monoplegia of the face, arm, 
or leg, on the opposite side of the body. A somewhat larger lesion 
will produce a brachio-facial or a brachio-crural monoplegia. (We 
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observe that facio-cnirsl monoplegia without implication of the 
arm is impossible from a single lesion.) For the production of a 
complete hemiplegia of face, arm, and leg there must be a very ex- 
tensive cortical lesion. But in the internal cajjsule all these strands 
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FlO. <i. — HurizuDtal section tlnotif^h ri^lit cerebral beml^pbcre, showing 
position of the various strands in the i ii tern nl capsule. (After Bei'voc 
and Horslej.) 

are closely crowded together, so that a moderate-sized capsular 

lesion can produce a complete hemiplegia, whilst a capsular lesion 

small enough to cause a mere monoplegia is well-nigh impossible. 

If the capsular lesion be in the region of the genu we have 

hemiplegia of face, arm, and leg. And moreover, from paralysis 

of the muscles which rotate the head and eyes to the opposite side, 

the patient has " conjugate deviation " of the head and eyes 
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towards the side of the lesion, owing to unopposed action of the 
muscles supplied by the intact hemisphere. 

If, on the other hand, the capsular lesion be farther back along 
the posterior limb of the capsule, the hemiplegia will affect the 
leg much more than the arm, and the face only slightly ; whilst, 
owing to interference with the sensory tract, there will now be 
hemiamesthesia also. 

Lastly, if the lesion be at the extreme posterior end of 
the capsule, there will be not only bemianeestbesia but also 
hemianopia from interruption of the visual fibres. Here again 
we note that it is impossible for a single capsular lesion to produce 
at the same time hemiplegia and hemianopia without also pro- 
ducing hemianeesthesia. 

A lesion of the cms cer^fH will tend to impUcate the third cranial 
nerve on the side of the lesion, producing at the same time a hemi- 
plegia of face, arm, and leg on the opposite side. This so-called 
" Weber's syndrome " is one variety of " crossed paralysis." 

A unilateral lesion of the pons at the level of exit of the facial 
nerve will produce another " crossed paralysis," viz. : — facial palsy 
on the side of the lesion with hemiplegia of the arm and leg of the 
oppofflte side. And if at the same time the nucleus of the sixth 
cranial nerve be implicated, (which is not unusual, since the facial 
nerve hooks around the sixth nucleus within the pons), we have 
nuclear paby of the sixth nerve, facial palsy on the same side, 
and hemiplegia of the arm and leg on the opposite side : — the 
" Millard-Gubler syndrome." 

Unilateral Usions of the pons or medulla below the level of the 
facial nerve leave the face unaffected and produce only a hemiplegia 
of arm and leg. And a unilateral lesion of the spinal cord below the 
cervical enlargement will produce a monoplegia of the leg on the 
edde of the lesion without affection of the arm. It will also produce 
some aniesthesia of the opposite leg. Such motor paralysis of one 
leg and sensory paralysis of the other is called " Brown-Sequard 
paralysis," to which we shall return later. 

Fig. 7 is a diagram representing the tracts in the spinal cord 
of chief clinical importance. There are also other ascending and 
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descending tracts of minor importance, which we have omitted 
from the diagram for the sake of simplicity. 

The pyramidal tracts are by fat the most important descending 
tracts in the cord, for they convey voluntary motor impulses down- 
wards from the motor cortex towards the anterior comua. The 
pyramidal fibre does not actually join the anterior comu, but ends in 




the region of the posterior cornu, whence a short intermediate con- 
necting-cell and fibre run forward, linking it to the anterior comual 
cell (see Fig, 2). Most of the voluntary motor impulses decussate 
at the lower end of the medulla and traverse the crossed pyramidal 
tract in the lateral column, a few run in the direct pyramidal tract 
and cross over later within the cord itself. A few pyramidal fibres 
also run down in the homolateral pyramidal tract (which we might, 
somewhat paradoxically, call the uncrossed crossed-pyramidal tract). 
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These fibres probably do not cross over, but supply motor impulseB 
to tbe homolateral leg. 

SeQSOry Paths. — AH the sensory impulses, whether conveying 
sensations of touch, temperature, or pain from the skin, sensation 
of active muscular contraction from the muscles (kinsesthetic sense), 
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or sensations from the joints or bones, enter the spinal cord 
through the posterior roots, as indicated in Fig. 8. Of these 
various impulses, the fibres convepng sensations from the muscles 
and joints, together with the smaller part of the fibres for tactile 
MnsatioQ, ascend, uncrossed as yet, in the posterior colunm of 
the same side, to the gracite and cuneate nuclei of the medulla. 
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Most of the fibres for tactile sense, together with those for 
temperature and pain, cross in the anterior commissure to the 
opposite side (these crossed fibres not coming directly from the 
posterior root, but through the relay of another cell in the posterior 
horn) and ascend the cord in the opposite lateral column, in the 
spino-thalamic tract. Thus the lateral colunm conducts not only 
pyramidal motor impulses coming down, but also spino-thalamic 
ascending impulses of touch, temperature and pain. 

The upward course of the various sensory fibres through the 
medulla and pons is somewhat complicated, and not yet entirely 
settled, but the most probable arrangement is shown in Fig. 9. 

Most of the fibres for touch cross the middle line in the spinal 
cord, as already explained, and then pass directly upwards in the 
spino-thalamic tract of the lateral column and into that part of the 
medulla called the fomuUio reticularis. The formatio reticularis 
leads the fibres up through the pons and cms to the optic thalamus, 
and thence they pass through the posterior limb of the internal 
capsule to the sensory cortex behind the fissure of Rolando. 

As the sensory tract traverses the pons it passes along the 
inner side of the sensory spinal root of the trigeminal nerve of the 
same side. Thus a unilateral lesicm of the formatio reticularis 
below the exit of the fifth or trigeminal nerve will produce a 
" crossed anaesthesia," i.e. anaesthesia of the face on the side of 
the lesion, and of the arm, leg, and trunk of the opposite side. But 
higher up the pons the sensory fibres from the face also cross the 
middle line, so that a lesion of the formatio reticularis in the cms 
cerebri will now cause complete hemianaesthesia of face, arm, and 
leg (see Fig. 10). 

The fibres for temperature and pain, entering Uke the others 
by the posterior root, pass into the grey matter of the posterior 
cornu. There they start afresh and cross to the opposite side of 
the cord, ascending in the opposite lateral column near the crossed 
tactile fibres. On reaching the medulla, they diverge from the 
tactile fibres and pass to the outer side of the olivary body, close 
to the lateral margin of the medulla and intermingled with the 
fibres of Gowers' tract. They then leave the region of Gowers' 
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tract and pass upwards through the pons, gradually inclining to- 
wards the other sensory tracts and ultimately ascend with them 
to the optic thalamus and thence through the internal capsule to 
the cortex. Gowers' tract, now separate from the temperature 
and pain fibres in the upper part of the pons, suddenly hooks 
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Fig. 10.— Course of Sensory Fibres in the Pons (Starr). 

A. Lesion causing; right heiniaim^Bthesia. 

B. lAiBion causing ** alternate heniianaisthesia" of left face and right side of body. 

backwards and enters the cerebellum from above, through the 
superior peduncle. 

The sensory fibres from muscles and from bones, together with 
the uncrossed minority of tactile fibres, ascend uncrossed in the 
posterior column of the cord to the nucleus gracilis and nucleus 
cuneatus, the nucleus gracilis receiving the fibres from the lower 
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limb, the nucleus cunestus those from the upper limb. Prom these 
two nuclei, nerve fibres pssa upwards, and cross the middle 
line in the internal arcuate fibres, forming the superior sensory 
decuBsation of the fillet (contrast this with the spinal decussation 
of the thermal, pain, and the majority of the tactile fibres). The 
sensory fibres from the leg, passing through the nucleus gracilis, 
cross lower down than those from the arm, which go through the 
nucleus cuneatus. Having crossed to the opposite side and reached 
the fillet, a flattened strand of fibres, they pass upwards in that 
tract not far from the thermal and pain fibres. The main mass 
of the tactile fibres ascends through the cms cerebri to the optic 
thalamus, and passes on throtigh the internal capsule to the sensory 
cortex, which lies mainly behind the Rolandic fissure.' 

We have still to consider another tract, which conducts sensory 
fibres for the sense of equilHyrium. This tract does not commence in 
the posterior root-ganglion but arises as an " endogenous " tract 
within the cord. Arising from the cells of Clarke's column at the 
base of the posterior horn, it constitutes the direct cerebellar tract 
and ascends, uncrossed, into the restiform body and cerebellum. 

Before leaving the motor and sensory tracts within the central 
nervous system it will be useful to mention the symptoms pro- 
duced by a lesion of a lateral half of the spinal cord. Such a lesion 
is most commonly the result of a stab in the back ; less commonly it 
is produced by bullet-wounds, fractured spine, or by chronic lesions 
of the spinal cord itself. The syndrome which results is known 
as Brown-S^oard paralysis and it will be readily understood by 
reference to Figs. 8 and 11. The symptoms are as follows : — 



' Sensory impulsea run up not only to tho poBt-centml convoliitiona, but 
also to the motror areas. ThuH a leeion of the motor cortex, beeides causing 
a monoplegia of the correepondiiig Ijnib. produces slight anfcstheaia of the 
affected hmb, with deficient sense of positioo in the weakened parts and 
ditninished kinKSthetic sense in the affected muscles. It is to bo borne in 
mind that the pyramidal motor cells do not lie in the most superficial layer 
ot the cortej;, but are covered by b, layer of cells which aro probably 
sensory in function. A striking evidence of this was afforded by a case 
ot Negro and Oliva. These obaervera had the opportunity of stimulating 
the motor cortex of a woinan who had been trephined. They found that 
with feeble stimulation only sensory symptoms were produced, a stronger 
stimulus being required U> cause motor spasms. 
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(1.) On the side of the lesion we have, from interruption of the 
motor tract, motor paralysis of the corresponding leg, with an 
extensor plantar reflex from the outset and, later on, exaggeration 
of the deep reflexes. There is a slight elevation of temperature, 
owing to the interruption of vaso-motor fibres which descend in 
the lateral column. There is loss of sense of position on passive 
movement of the limb, due to interruption of the uncrossed fibres 
from the posterior roots below the lesion. The paralysed leg is 
not ansBsthetic, but, just at the level of the lesion, there is around 
the trunk a narrow zone of anaesthesia to touch, temperature, and 
pain, from severance of a few sensory fibres cut across before 
they have succeeded in crossing to the other side. Finally, there 
is a narrow zone of h3^er8esthesia above the ansesthetic zone, 
perhaps due to local irritation of the posterior-root fibres in the 
cord, close above the lesion ; but this explanation is in dispute. 

(2.) On the side opposite to the lesion there is no motor paralysis. 
But there is loss of cutaneous sensation to temperature and pain 
(completely), and to touch (partially), in the non-paralysed lower 
limb and in the corresponding half of the trunk up to the level of 
the lesion. The " vibration sense " (tested by a tuning-fork) in the 
bones of the leg on the uninjured side is also lost, since the path 
of the vibration-sense closely corresponds with that of the 
temperature sense. There is a zone of hypersesthesia above the 
ansesthetic area, as on the side of the injury. Motor power is un- 
impaired, so also is the sensation of position on active or passive 
movement of the limb. 

Cerebellum. — ^The cerebellum consists of a middle lobe or 
vermis, with a lateral lobe on each side, and its cortex is 
finely folded into leaves or lamellae. Within the white matter, 
at a distance from the cortex, there are several important masses 
of grey matter, of which the chief are the corpora dentata, two 
hollow crumpled sacs, one within each lateral lobe ; the roof nuclei 
within the middle lobe ; and the nuclei of Deiters, or accessory 
vestibular nuclei, within the pons, one at each lateral aspect. 
Deiters' nucleus has several highly important connections, with 
the cerebellar cortex, with the ocular nuclei (third and sixth), 
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and with the anterior cornual cells o£ the same side of the 
cord, through the vestibulo-spinal tract. This centre in Deitera' 
\ nucleus, with its various connections, is probably the lower reflex 
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■ mechanism whereby, when we hear a sound, the head and eyes are 
promptly turned towards the side on which the auditory stimulus 
was received. 

Bach lateral lobe has three peduncles (Fig. 12). Of these, 
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the superior peduncle contains fibres derived mainly from the 
dentate nucleus, this nucleus in turn being connected with the 
cerebellar cortex. The superior peduncle passes up ventral to the 
corpora quadrigemina, crosses the middle line and reaches the red 
nucleus in the cms cerebri of the opposite side. Starting again 
from this station, fibres run forwards along the anterior limb of 
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Fio. 12. — Diagram of chief connectioDs of Cerebellum and of Red Nacleus. 

the internal capsule, and pass to the optic thalamus and to the 
cortex of the frontal lobe. In this way the cerebellar hemisphere 
of one side is connected with the opposite side of the cerebrum, 
such connection being not a direct one, from cortex to cortex, but 
indirect, by the intermediation of intra-cerebellar and intra-cerebral 
nuclei. 

The middle peduncle constitutes the greater part of the trans- 
verse fibres of the pons. And here again its fibres are not mere 
commissural strands running from one lateral lobe to the other. 
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Kbrea from each lateral lobe cross the middle line, it is tnie, but 
they end in cells in the formatio reticularis of the opposite side 
of the pons. There new fibres arise and pass up the superior 
peduncle through the cms cerebri and internal capsule to the 
frontal, temporal, and occipital lobes of the cerebrum. Important 
fibres also conjiect Deiters' nucleus with the corresponding aide 
of the cerebellar cortex in the region of the flocculus, conveying 
iinpuiseB to the cerebellum from the semicircular canals. 

The inferior peduncle or reatiforra body connects the cerebellum 
with the medulla and spinal cord. It contains the direct cerebellar 
tract, conveying impulses of equilibration from the same side ol 
the spinal cord, also arcuate fibres from the posterior column nuclei 
iof both sides, and fibres from the inferior olive of the opposite 
side. All these fibres are afferent, leading upwards. 

Broadly speaking, then, each lateral half of the cerebellum is 
in connection mainly with the cerebral hemisphere of the opposite 
or contra-lateral aide, with both aides of the medulla, and with the 
same or homo-lateral side of the spinal cord. 

Thus the cerebellum receives impulses from various sources : — 
from the cerebrum through the superior peduncles, from the skin 
Mid muscles through the inferior peduncles, and from most of the 
cranial nerve nuclei, especially from the semicircular canals, through 
the middle peduticles. And in turn the cerebellum sends efierent 
Impulses to the cerebrum, reinforeing the general muscular tonne 
and co-ordinating the motor impulses proceeding from the 
cerebrum. In most voluntary movements the centre of gravity of 
the body is altered and certain nmscular groups must co-ordinat* 
to maintain the equilibrium. For this purpose the tonus of theee 
Hpiuscular groups has to be augmented, and this is accomplished 
Hby the cerebellum, the great centre for co-ordination and 
equilibration, partly by its action on the cerebral motor cortex, 
partly, perhaps, through the nuclei of Deiters and the descending 
veetibulo- spinal tracta. 

L Experiments ' have shown that definite motor centres exist in 
.p 
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1 Neurologiackta CentralblaU, 1903. p. 208. 
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the cerebellar cortex. The right half of the vermis and the right 
cerebellar hemisphere contain motor centres for the right half of 
the body, and such centres can be identified by stimulation. If 
we stimulate the lateral parts of the vermis or the lateral cerebellar 
hemisphere, we produce movements of the homolateral limbs and 
also rotation of the body around its own longitudinal spinal axis. 
Thus excitation of the right side of the cerebellum produces a 
rotation in the direction of unscrewing an ordinary screw (the 
animal's head representing the head of the screw). Conversely, 
removal or division of the right lateral lobe produces rotation in 
the reverse direction — namely, that of screwing in a screw — since 
the intact side of the cerebellum maintains its tonic action, and 
is no longer opposed by the affected side whose muscles have 
lost their tonus. In such unilateral destructive lesions loss of 
co-ordinating influence also causes inco-ordination of the homo- 
lateral arm and leg, together with various ocular phenomena, 
including nystagmus, owing to loss of cerebellar influence on 
the ocular nuclei through Deiters' nucleus. 

Stimulation of the vermis in the middle line produces bilateral 
movements. Thus, if the posterior end of the vermis be stimu- 
lated, the animal rotates violently forwards, whilst if the anterior 
part of the vermis be stimulated, the animal rotates violently back- 
wards. Destruction of the middle lobe produces opposite effects, 
the animal tending to fall forwards from an anterior lesion of the 
vermis, and conversely. 

The movements of the trunk and limbs which result from 
stimulation of the cerebellar cortex are probably not produced 
by direct action of the cerebellum on the spinal cord. Not only 
is there no direct tract leading downwards from the cerebellum 
into the cord but only an indirect path through Deiters' nucleus 
and the vestibulo-spinal tract, but Pagano has shown that if the 
contralateral cerebral cortex be extirpated, stimulation of the 
lateral lobe of the cerebellum no longer induces movements in the 
homolateral limbs. The motor action of the cerebellum is exer- 
cised indirectly, through the intermediation of the superior peduncles 
and the cerebral cortex 



LECTURE II 

ANATOMY AND PHYSIOLOGY (roniijuwrf) 

Having considered the chief motor and aenaory tracts within the 
central nervous system, let us now pass to the peripheral paths 
whereby the central nervous system is connected with the various 
end-otgans. 

Firstly, as to the motor system. Motor fibres starting in the 
cortex, and passing down the pyramidal tract, as already described, 
reach the nuclei of the various motor cranial nerves in the crura, 
pons, and medulla. Then, passing along the spinal cord, the 
pyramidal tract gives ofi fibres to the anterior comua at various 
levels all the way down. This portion of the motor tract, from the 
motor cortex to the extremity of the pyramidal fibres, is called 
the ujtper motor neurone, and if the cortical motor cell or its axon, 
the pyramidal motor fibre, be destroyed, we have degeneration 
of the whole length of the pyramidal fibre below the level of 
the lesion, stopping short when it reaches the anterior comual 
cell. This so-called " descending degeneration " does not begin 
at the lesion and spread downwards as the name might surest, 
but aflects simultaneously the whole motor fibre below the lesion, 
on the side remote from the nerve-cell which is its trophic centre. 

From each anterior comual cell a new motor fibre passes out 
of the cord along an anterior nerve-root, enters into the formation 
of a peripheral motor nerve, and thereby is conducted to a 
muscle-fibie. This lower segment of the motor path, starting at 
the anterior comual cell and ending in the muscle-fibre, is called 
the lower motor neurone. Here also, if the anterior comual cell or 
its axon, the peripheral motor nerve, be destroyed, we again have 
a " descending degeneration " of the whole fibre on the distal side 
of the point of injury, and of the muscle-fibre also. We note that 
degeneration of the upper motor neurone does not spread into the 
lower neurone, nor mce versd. It is particularly to be remembered 
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that a lesion of the upper motor neurone leaves the lower reflex 
arc intact, whilst a lesion of the lower motor neurone not only 
severs the reflex arc, but also causes the muscle-fibre in that reflex 
arc to degenerate and waste away. 

Therefore in diagnosing the position of the lesion, in any given 
case of motor paralysis due to organic disease, the first question 
me must ask ourselves is whether the lesion is in the upper (cortico- 
spinal) or in the lower (spino-muscular) motor neurone. There 
is usually little difficulty in answering this question, if we bear the 
following points in mind : — 

Lesion of Upper (Cortico-Spinal) Lesion of Lower (Spino-muscnlar) 
Motor Neurone. Motor Neurone. 

1. Motor Paralysis. 1. Motor Paralysis. 

2. Spasticity. 2. Flaccidity. 

3. No muscular wasting (apart 3. Muscular Atrophy. 

from disuse). 

4. Electrical reactions normal. 4. R.D. (reactions of degeneration). 

5. Deep reflexes present and often 5. Deep reflexes absent or dimi- 

increased. nished. 

6. Extensor plantar reflex (if foot 6. Plantar reflex, if present, of 

affected). normal flexor type (unless 

lesion paralyses flexor 
muscles themselves). 

Having thus recognised which motor neurone, upper or lower, is 
aSected, we have then to decide at what level in the afEected neurone 
the lesion is situated. To that point we shall come later (p. 181). 

Returning for a moment to the sensory fibres; these may 
also be regarded as arranged in sensory neurones. The lowest 
sensory neurone starts from a sensory end-organ, in the skin or 
elsewhere, and extends up to the nerve-cell in the intervertebral 
ganglion on the posterior spinal root. This ganglion-cell is the 
trophic centre for the peripheral sensory fibre, and a lesion at or 
below this cell will cause " descending degeneration " of the distal 
segment of the fibre and of the peripheral end-organ. There is, 
however, one sensory end-organ, the muscle-spindle, which is an 
exception to this rule, and which does not degenerate when the 
afferent fibre leading from it to the ganglion-cell is destroyed. 
The muscle-spindle thus has its trophic centre within itself. 

But the gangUon-cell of the posterior root is also the trophic 
centre for the fibre which passes upwards from it along the pos- 
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tenor root and enters the posterior column of the spinal cord. 
And therefore a lesion at or above the intervertebral gai^l ion -cell, 
in the posterior root, or in its intra-spinal prolongation in the pos- 




terior colamn, will cause an " ascending degeneration " of the fibre 
through its whole course within the spinal cord. Here again this ao- 
called " ascending " degeneration occurs simultaneously throughout 
the entire extent of the nerve-fibre, on the side remote from its 
trophic centre in the intervertebral ganglion ; and this degeneration 
extends as far as, but does not implicate, the next nerve-cell whose 
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axon leads upwards towards the brain. Similarly a lesion of this 
second sensory neurone causes ascending degeneration in the fibre 
of the fillet above, as far as, but not including, the optic thalamus. 
There a third neurone starts, leading up to the sensory area of the 
cerebral cortex. In the case of the ordinary sensory tract, the 
path traverses the internal capsule. In the case of an impulse 
which traverses the cerebellum, the chain of successive neurones is 
more complex, and consists, firstly of a posterior-root neurone, 
secondly of an ascending spino-cerebellar neurone, thirdly of a 
cerebello-dentate, fourthly of a dentato-thalamic, and lastly of a 
thalamo-cortical neurone. The so-called " Wallerian degeneration " 
— " ascending " or " descending " as the case may be — signifies 
that a nerve-fibre, separated from its trophic cell, degenerates on 
the side remote from that cell. 

The anterior and posterior nerve-roots join to form mixed 
nerve-trunks. These again branch and intermingle to form plexuses 
in the cervical, lumbar, and sacral regions. The distribution 
of the difEerent nerves, motor and sensory, is represented in 
Figs. 13, 14, and 15. 

Root Lesions. — ^But what is perhaps less familiar, though of 
equal diagnostic importance, is the distribution of the anterior 
and posterior spinal roots. In lesions of the lower motor neurone, 
we have often to decide whether the distribution of sjrmptoms 
points to a lesion of a peripheral nerve-trunk, such as the musculo- 
spiral or sciatic, or whether it points to a lesion of one or more 
nerve-roots before they have joined 1o form the trunks of a plexus. 
Thus, for example, the deltoid is frequently paralysed alone owing 
to a lesion of the circumflex nerve, but it is never paraljrsed alone 
as a result of a lesion of the anterior comu or anterior nerve-root. 
Again, a lesion of the musculo-spiral nerve may produce paralysis 
both of the supinator longus and of the extensors of the wrist and 
fingers, but these muscles are never afEected together by a lesion 
of a single segment of the spinal cord or of a single anterior root, 
since their motor cells lie at different levels in the anterior comu. 
This will be readily seen on studying the following tables, which 
show the nuclear representation of muscles in the anterior comua 
at various levels of the spinal cord. 
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whose motor nuclei extend up or down into other segments. This 
explains the apparent irregularity in the diat'-ibution and degree 
of paralysis in certain cases of infantile paralj-ais. 

Similarly in a case of cutaneous aniesthesia it is important to 
distinguish between a posterior- root lesion and a lesion of a peri- 
pheral nerve-trunk such as the radial or ulnar. The distribution of 
thf posterior nerve-roots is indicated diagramniatically in Fig. 16. 
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Paths of Special Senses.— Olfactory Path.— The olfactory 
nerves, about twenty on each side, arising from the under surface 
of each olfactory bulb, perforate the cribriform plate of the 
ethmoid bone and are distributed to the olfactory region of the 
nasal mucous membrane. The central olfactory tract has varioua 
connections, not of great clinical importance, leading to the optic 
thalamus and to other sub-cortical ganglia. It connects the 
olfactory bulb with the cortical centre for smell, situated, as we 
have already seen, in the uncinate gyrus at the tip of the temporo- 
aphenoidal lobe (Fig. 4). The olfactory tract does not traverse 
the internal capsule. Each olfactory bulb is connected not only 
with the uncinate gyrus of the same side, but also, through the 
anterior commissure, with that of the opposite side. 

Visual Path. — This is of great clinical importance. Starting 
from the retina, the visual fibres run backwards along the optic 
nerve. At the optic chiasma there is a partial decussation, so that 
the fibres from the left halves of both retinae {corresponding to the 
right halves of the visual fields) run together in the left optic 
tract, and vice versih The central visual impulses, from the 
macula lutea, pass into both optic tracts. The fibres of each optic 
tract run backwards, vrinding around below and to the outer aide 

the cms cerebri, to the primary optic centres, viz. : — the 
posterior part of the optic thalamus, the external geniculate body, 
and the superior corpus quadrigeminum. 

From these three stations new fibres arise, forming the " optic 
Tadiation," passing through the internal capsule behind the 
fibres for common sensation [Fig. (5) and so reaching the cortical 
■half-vision centre. This centre, mainly on the mesial aspect of 
the hemisphere, is in the cuneate lobe, which is divided into 
ftn upper and a lower part by the calcarine fissure {Fig, 4). 
The half-vision centre also extends on to the convexity of the 
iipital lobe (Fig. 3). The calcarine fissure forms a boundary- 
le between the cortical representations of the upper and lower 
quadrants of the corresponding half of the risual field. Therefore 
whilst a lesion of the left occipital lobe, or of the whole of the left 
of the fibres of the left optic radiation, will cause a right- 
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sided hemianopia in both visual fields, a lesion of the left cuneus, 
if limited to the part above the calcarine fissure, will cause blind- 
ness of the right lower quadrant of both visual fields, whilst if the 
lesion of the cuneus be below the left calcarine fissure it will produce 
blindness of the right upper quadrant of both fields. These are 
varieties of " quadrantic hemianopia." 

Besides the half-vision centre, there is a higher centre on the 
convex surface of the occipital cortex, where a lesion, if suffi- 
ciently superficial (so as to miss the subjacent optic radiation), 
may cause, not hemianopia, but what is called "crossed ambly- 
opia." This means a concentric contraction of both visual fields, 
most marked in the eye of the side opposite to the side of the 
lesion. Such a lesion has not been conclusively demonstrated 
in gross organic disease, but crossed amblyopia is one of the most 
frequent symptoms in hysteria. 

Finally, in right-handed people there is in the left angular 
g3nrus a centre for the recognition of visual memories of written and 
printed speech. If this centre be destroyed, we have word-blind- 
ness, which may or may not be associated with right hemianopia, 
according as the subjacent optic radiations are affected or not. 
Fig. 17 indicates diagrammatically these various fibres and centres, 
and also shows the effects upon the visual fields of lesions in various 
parts of the visual path. 

Ghistatory Path. — ^The course of the taste-fibres outside the 
brain is somewhat complex, and we shall study it again later when 
we consider the cranial nerves. It is probable that many of 
the taste impulses enter the brain through the sensory root of 
the fifth cranial nerve, a smaller number through the glosso- 
pharyngeal nerve, and some through the nervus irUermedius of 
Wrisberg. The cortical centre for taste is probably in the front 
part of the temporo-sphenoidal lobe, close to the olfactory centre 
(Fig. 4). The intra-cerebral course of the gustatory fibres is 
not definitely settled, but it is probable that they do not traverse 
the internal capsule. 

Auditory Path. — This is of some practical importance. Enter- 
ing the medulla in the cochlear division of the eighth nerve. 
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the auditory fibres embrace the restiform body, some passing 
along its inner side to the ventral auditory nucleus, others 
passing along its outer side to the dorsal auditory nucleus. From 
these two nuclei new fibres pass upwards towards the cortex. 
A few run up uncrossed in the fillet of the same side, but most 
of the fibres decussate and ascend in the fillet of the opposite 
side. Some end in the posterior corpus quadrige minum , others 
go on to the corptis geniculatum externum, and finally the bulk 
of them, passing through the sub-lenticular region of the internal 
capsule behind the sensory fibres, reach the cortical auditory 
centre in the first temporo-sphenoidal convolution (Fig. 3). We 
note that each cortical centre receives auditory messages from 
both ears, though more extensively from the ear of the opposite 
side, and that therefore a lesion limited to one temporal lobe will 
not cause deafness. In right-handed people there is a specially 
differentiated portion of the left auditory centre where memories 
of word-sounds are stored up (Ftg. 3). 

A certain amount of clinical evidence ' supports the view 
that there is a special cortical centre associated with the 
sensations of hunger and thirst. It would appear to be in the 
temporo-sphenoidal lobe, at or near the olfactory centre. Abscesses, 
injuries and tumours in this region have sometimes been asso- 
ciated with voracious appetite and intense thirst, persisting for 
weeks or months. 

Arteries of the Brain. — Most cases of scute brain disease 
which we meet with in practice are the direct result of some 
vascular disease, e.g. haemorrhage, thrombosis, or embolism. It 
is therefore important to understand certain facts about the 
cerebral circulation. 

The brain is supplied by two pairs of arteries — ^the internal 
carotids and the vertebrab, as shown in Fig. 18. The two 
vertebral arteries join to form the basilar artery which runs 
forwards in the middle line along the front of the pons, supply- 
ing perforalang branches to the pons and arteries to the cere- 
bellum. Between the crura cerebri the basilar divides into 
I Stephen Paget, £<«ay« for Studenta, 189R. 
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the two posterior cerebral arteries each of which winds round 
the outer side of the crus aupphing it as it passes and also 
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giving branches to the optic thalamus and the corpora quadri- 
geniina. Finally it reaches and supplies the lower part of 
Biporo -occipital cortex (Fig. 19). Each posterior cerebral 
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artery sends a posterior communicating artery forwards to join 
the interna] carotid. 

The internal carotid divides into three branches : — anterior 
cerebral, middle cerebral, and posterior communicating. The two 
anterior cerebral arteries are connected by the short anterior com- 
municating artery, thus completing the " circle of Willis." The 
anterior cerebral artery passes forward, and then, curving round 




to the top of the corpus callosum, it turns backwards, parallel 
with its fellow of the opposite side, between the mesial surfaces of 
the two hemispheres. Most of the mesial surface of the cerebral 
hemisphere, as far back as the parieto-occipital fissure, is supplied 
by the anterior cerebral artery (Fig. 19). It also sends branches 
over the edge of the hemisphere to its convex surface, supplying 
the anterior part of the frontal convolutions. And at the beginning 
of its course, it sends a few perforating branches inwards to the 
caudate nucleus. 

The middle cerebral artery is clinically the most important 
of the three. Its main trunk passes upwards and outwards along 
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the Sylvian fissure to the surface of the island of Reil where it 
divides into its tenninal branches. At its beginning it gives oS 
numerous basal perforating arteries, which enter the anterior 
perforated space and ascend to the corpus striatum. These are 
called lenticular, lenticulo-striate, and lenticulo-optic, according 
to theii distribution. All these, and especially one of the 
lenticulo-striate arteries, are frequently the seat of cerebral 
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Diagran ot arterial supply of cortei. 



The main trunk of the middle cerebral runs along 
the Sylvian fissure, where it divides into four terminal branches 
(Fig. 19). One goes to Broca's convolution (the third inferior 
frontal) ; another to the lower two-thirds of the ascending frontal 
convolution and to the adjacent part of the second frontal con- 
volution ; another to the ascending parietal convolution of the 
adjacent intra-parietal lobule ; and a fourth to the supra-mat^nal 
convolution, the angular gyrus and the upper temporo-sphenoidal 
convolutions, and so to the tip of the lobe on its mesial aspect. 

The cortical arteries anastomose freely with one another; 
but not so the perforating basal vessels. They are " terminal " 
arteries, and do not anastomose either with each other or with the 
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l, cortical vessels. Therefore if a basal artery becomes blocked by 
ft'thiombosia or embolism, a permanent area of necrosis resulto. 
I On the other hand, the blocking of a cortical artery admit-s of a 
^more favourable prognosis, since a collateral circulation may 
Idevelope and the necrotic process be arrested. 

The cerebellum, is supplied by the anterior cerebellar and 
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ijinperior cerebellar arteries from the basilar, and by the posterior 
cerebellar artery from the vertebral. 

The spinal cord ia supplied by three main arteries, one anterior 
and two posterior, running on the surface along the entire extent 
ftt the cord. The anterior spinal artery arises from one or other 
Tertebral, receiving a small communicating branch from the oppo- 
mte vertebral. As it runs down the front of the cord, it ia reinforced 
by a series of smaller vessels, derived from the intercostal and 
tumbar arteries, which enter here and there along the anterior 
roots. The anterior spinal artery sends numerous branches deeply 
long the pia mater lining the median fissure, dipphig alternately 
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into the right and left sides of the fissure, and supplying the 
grey matter of the cord. The two posterior spinal arteries, one 
on each side, also arise from the vertebral arteries and run 
downwards on the back of the cord, close to the posterior roots, 
being reinforced by small branches entering here and there along 
the posterior roots. Fig. 20 shows diagranmiatically the position 
of these various spinal arteries, and it should be observed that the 
grey matter and the white receive their blood-supply from different 
vessels. Moreover, like the perforating basal arteries of the brain, 
all the spinal arteries, once they have penetrated the cord, are 
terminal arteries and do not anastomose. Therefore embolism or 
thrombosis of a spinal artery always produces an area of 
necrosis. 

The Venous Circulation in the brain is pecuUar, inasmuch as the 
direction of the blood-stream in the cortex is the same in the 
arteries as in the veins, i,e. from before backwards. The superior 
longitudinal sinus receives not only the superior cerebral veins from 
the cortex, but also some veins from the scalp, and through its 
starting-point at the foramen csBCum it receives branches from the 
nasal vein, though after childhood this foramen often becomes 
closed. Therefore when thrombosis of the superior longitudinal 
sinus occurs in a marasmic child, we expect epistaxis and distension 
of the nasal veins, together with distension of the veins of the 
scalp. Posteriorly the superior longitudinal sinus ends at the 
torcular Herophili. 

The inferior longitudinal sinus is quite small, and, like the 
superior, lies between the layers of the falx cerebri, but at its lower 
edge. It runs backwards to the anterior edge of the tentorium, 
receiving branches from the mesial surface of the hemispheres, and 
ends in the straight sinus. The straight sinus receives some 
cerebellar veins and the veins of Galen from the velum inter- 
positum and interior of the brain, and passes backwards either into 
the torcular Herophili or into one of the lateral sinuses. When 
the veins of Galen are thrombosed the cerebral ventricles become 
distended with fluid. 

The lateral sinuses begin at the internal occipital protuberance 
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and arch outwards, one on each side, to open through the jugular 
foramen into the internal jugular vein. The sinus passes close to 
the mastoid portion of the temporal bone. Here it receives 
the superior petrosal sinus, and also emissary veins from the 
scalp in the mastoid region. Just before it empties into the 
jugular, it receives the occipital sinas from the torcular. Lateral 
sinus ihTombosis is a well-known and dangerous compUcation 
of suppuration in the middle ear. It is recc^nised by distension 
of the mastoid veins, cedema of that region, and hardness and 
tenderness of the internal jugular vein. 

The cavernous sinuses lie one on each side between the 
sphenoidal fissure and the apex of the temporal bone. Each sinus 
receives the ophthalmic veins from the orbit and communicates 
by means of the circular sinus with its fellow of the opposite side. 
The sinus ends posteriorly by opening into the two petrosal sinuses. 
Thrombosis of the cavernous sinus ia generally secondary to some 
septic condition of the orbit or naso-pharynx. It is recognised by 
the presence of chemosis (cedema of the conjunctiva), proptoais 
(bulging forwards of the eyeball), and cedema of the upper lid and 
root of the nose. There may be paralysis of certain of the external 
ocular muscles from affection of the third, fourth, or sixth nerves 
which lie in the outer wall of the cavernous sinus. 

Nearly all the intra-cranial venous blood leaves the skull by 
the internal jugular veins, bo that in an infective thrombosis of 
any of the cerebral sinuses it may therefore become necessary to 
ligature the internal jugular vein, to prevent a general pyeemia. 



LECTURE III 

METHOD OF CASE-TAKING 

In no class of maladies is a thorough examination of the patient 
of greater importance than in cases of nervous disease. One C€Ui- 
not urge too strongly the value of systematic examination, though 
it matters little what particular scheme of case-taking be adopted, 
so long as it is one which ensures that the investigation is complete, 
so that no point of importance is overlooked. Sometimes, it is 
true, we may make a diagnosis at a glance, as for example 
in paraljrsis agitans, or chorea. But more usually the patient 
presents symptoms or signs which are common to several diseases, 
and we have to decide which of these diseases he is suffering from. 
The chief causes of wrong diagnosis are insufficient examination, 
inaccurate observation, and, less commonly, false conclusions 
from correct and sufficient facts. But if we pursue a good routine 
method of examination, gross errors of diagnosis can generally 
be avoided. 

Examination of a nervous case should not be confined to the 
nervous system alone. All the systems of the body should be 
investigated. An accomplished neurologist must be in the first 
place a soimd physician. 

The value of negative as well as positive facts cannot be 
over-estimated. The neurological student should accustom him- 
self from the outset not only to chronicle deviations from the 
normal, but also, if he finds that certain other functions are 
normal, to record the fact and not to pass them over without 
reference. 

As in any other case, a careful history should first be obtained. 
It is comparatively seldom that a patient, however willing he may 
be, provides us spontaneously with an accurate history of his 
case. We generally have to guide his tale by suitable questions, 
and in many cases we have to supplement the patient's account 
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by inquiring for corroborative or correcting facts from the patient's 
friends. 

We first inquire as to tbe made of otuet of the patient's 
symptoms, whether such onset was sudden or gradual, and, if 
gradual, the exact order in which the various symptoms appeared. 
In the familt/ history, inquiry should be made as to the occur- 
rence of nervous or mental disease in other members of the 
family, also as to a family history of gout, tuberculosis, cancer, 
&c. In certain cases, consanguinity of the parents should be 
inquired for. In the account of the patient's ■previous heaUh, it is 
important to inquire as to syphilis, kidney disease, gout, rheumatic 
fever, or any previous nervous disease, and a note should be made 
as to the patient's occupation and habits of life, and as to his 
temperance in alcohol, tobacco, &c. When inquiring about venereal 
disease, if the patient is a man, we should put our questions straight- 
forwardly, but in female patients considerable delicacy is necessary, 
and it is advisable simply to inquire for collateral symptoms, 
e.g., rashes, falling out of hair, sore throat and, especially in married 
women, a succession of premature or dead children. In any case 
we should never interrogate a male patient on the subject of 
venereal disease in the presence of his wife, or vice versd. 

Having thus noted the chief points in the history of the case, 
we proceed to the examination of the patient's ■preaaU slate. The 
following scheme will be found useful : — 

Scheme for Rotttine Examination of Nerroiu System. 

Rioter Cerebral and Mental JE^ctions. 

Intellectual funclions— Etiiotional Htate— Memory — Hallucinations or 
delusions — Delir i um — Com a — Dro WBineea — Insomnia, 
Fits or other Abnormal MovranentB. 

Fits — Treriiora — Fibrillary movemenU — Cliorea — Athetosis — Tic — 
Hyoclonus, &c. Description o( each. 
Speedi and Articulation. 

Aphasia — Is patient right ot left handed 1 
Cranial Nerves. 

1. Smell— Anoemia—Paiwrnia. 

2. Visual acuity — Fields of vision : Hemiaiiopia, &c. — Colon r-blindnesa 

— OphthalmoBCopic examinntioti — optic discs, atrophy, neiirilia— 
retinal htemorrbaf^, choroiditis, &c. 
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Pupils: Size, shape, reaction toUight (direct and consensual), and 
to accommodation — External ocular movements — Ptosis — Move- 
ments of eyes in all directions — Convergence — Squint — Diplopia 
— Nystagmus. 

Sensation — Face : Conjunctival, nasal, and buccal mucous membranes 
—Taste. 

Motor — masseters, temporals, pterygoids, &c. 

7. Facial muscles, upper and lower — Chorda tympani : taste in anterior 

two-thirds of tongue— Nerve to stapedius — hyperacousis ? 

8. Hearing: Aerial and l)one conduction — Examination of meatus and 

tympanic membrane — Tinnitus — Vertigo. 

9. Taste : Posterior thinl of tongue — Anajsthesia of pharynx — Difficulty 

in swallowing. 

10. Palate — Recurrent laryngeal branch — Laryngoscopic examination — 

Heart, respiration, digestion ? 

11. Sterno-mastoid and Trapezius. 

12. Tongue (motor only). 

Sensory Functions. 

Subjective sensations : Pain : — site, character, frequency — Headache — 
Vertigo — Tingling — "Pins and Needles" — Formication, &c. 

Sensibility to touch — j>ain — temperature — Localisation of the spot 
touched — Vibration-sense (with tuning-fork) — Anaesthesia — Par- 
sesthesia — Hyperaesthesia — Tenderness on pressure over nerve- 
trunks, muscles, or skin — Joint-sense— Sense of active muscular 
contraction with different weights — Astereognosis. 

Motor Functions. 

Motor Paralysis or Paresis : — In head and neck, upper limbs, diaphragm, 
int«rcostals, spinal and abdominal muscles, lower limbs. 

Monoplegia — Hemiplegia — Diplegia — Paraplegia — Hemi - para- 
plegia — " Crossed paralysis," &c. 

Co-ordination : — Unsteadiness of upper or lower limbs on voluntary move- 
ment — Gait. 

Muscular Atrophy or Hyperti-oi)hy : Rigidity — Flaccidity — Hypotonia. 

Reflexes. 

Superfioial. — Conjunctival, palatal, epigastric, abdominal, cremasteric, 
plantar (flexion or extension of hallux) — bulbo-cavernosus — anal. 

Deep. — Jaw, wrist, elbow, knee, ankle-jerks. Ankle-clonus — knee- 
clonus, &e. 

Orgaxiic. — Micturition — Retention — Retention with overflow incontinence 
— Intermittent incontinence. — Constant imralytic dribbling — 
Defcecatiou— Control of sphincters — Priapism. 

Trophic Functions. 

Muscles. — Electrical reactions — Farad ic — Galvanic. 
Skin. — Bulla- — Herpes — Bed-sores — Perforating ulcers— Glossy skin, &c. 
Joints and Bone^. — Charcot's arthropathy — Spontaneous fractures — Pes 
cavus, &c. 
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Examination of Sknll and Vertebral Oolmnn. 

Abnormal projecliona or depressionB— Teudemew, &c., on peicussion. 

Cerebrospinal Flnid. 

Naked-eye characters of fluid obtained by lumbar puncture— Micro- 
scopic eiamination of centrifiiged deposit— leucocytosis, &c. — 
Bacteriological characters — Chemical reactions, &c. 

Sympathetic Nerrons System. 

Cervical aympathetic — Dilatation of pupil to shade and cocaine — Cilio- 
Bpinal reflex — Proptosii — Exophthalmos — Enophthalmos— Re- 
traction of upper lid — Pseudii-ptoaia — Flushing or sweating of 
face, neck, upper extremity. 

Angio-aeiiroses — Raynaud's disease — Erythronielulgia — Angio-neurotic 
(edema — Localised hyperidrosis or anidrosia — Intermittent limp, 

Several points are worthy of notice in the general outline of 
the foregoing scheme. We begin with the higher cerebral and 
mental functions, for this reason, that if a patient be men- 
tally obtuse, or worse, if he be delirious, then any statement 
he may make must be open to doubt, and for our diagnosis 
we must rely mainly, and in cases of coma entirely, upon 
physical signs and upon the history supplied by the patient's 
friends. 

The patient's emotional state is sometimes of dif^ostic signifi- 
cance. Not only are many hysterical patients unduly emotional, 
but a similar condition is observed in certain cases of disseminated 
sclerosis, where there is a tendency to smile and giggle upon slight 
provocation, whilst, on the other hand, cases of aphasia and of 
advanced bulbar paUy are often lachrymose. 

The statements of a patient who is addicted to alcoholic in- 
temperance or to chronic poisoning with opium, cocaine or other 
drug, must also be received with considerable scepticism. There 
is a special variety of loss of memory, called Korsakow's psychosis, 
which occurs in chronic alcoholics, where the patient, who is 
usually a woman and the subject of chronic alcoholic neuritis, 
has a faulty conception of time and place and a specially deficient 
memory for recent events. Moreover she frequently has what are 
euphemistically called " pseudo-memories," so that " the truth is 
not in her." This is one of the toxic varieties of insanity, and is 
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commoner in women than in men. Male alcoholics seldom show 
Korsakow's psychosis, but tend rather to suffer from the more 
violent and dramatic " delirium tremens," with the tremors, acute 
distress, and hallucinations of rats, devils, &c., so famiUar to the 
lay writer. 

Passing from the patient's mental condition, we should carefully 
observe and describe any fits, tremors, or other spontaneous 
abnormal movements that may be present. Disorders of speech 
and articulation should next be studied, and the cranial nerves 
examined in due order. 

It will be observed that, in our scheme of case-taking, sensory 
fimctions are investigated before motor. As a matter of experi- 
ence, this order of examination is found to be of considerable 
practical advantage. The discovery of an area of anaesthesia 
often puts us rapidly on the track of a correct diagnosis and 
enables us to select with greater ease the saUent points in the 
motor and other phenomena. 

Certain accessory methods of examination, such as the testing 
of electrical reactions and lumbar puncture, are required only 
in special circumstances, where they may throw a flood of light on 
an otherwise obscure case. Inspection, palpation, and percussion 
of the skull are of considerable value in some cases of tumour of 
the brain, especially in cases of cerebellar growths. Sometimes it 
is advisable to have the scalp shaved, in order to detect abnor- 
malities in the shape of the cranium. 

Having collected our facts, comprising the history and the 
present state of the patient, we are now in a position to make our 
diagnosis. And in the process of diagnosis we have, first of all, 
to ask ourselves — Is the disease an organic one, due to a gross 
irritative or destructive lesion in the nervous system, for 
example cerebral haemorrhage, alcoholic neuritis or tuberculous 
meningitis ? Or is it one of the so-called " functional " diseases, 
that is to say, without known morbid anatomy, for example 
hysteria, migraine, neurasthenia ? ^ 

^ The boundary -line between functional and organic diseases is not so 
definite as might at first sight be supposed. At the present day, many 
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If the evidence points to an organic lesion, we have then to 
ask ourselves two further questions: (1) Where is the lesion? 
(2) What is its pathological nature ? The answer to the first 
question, which constitutes the anatomical diagnosis, is derived 
mainly from a study of the distribution and grouping of the signs 
and symptoms. The answer to the second, constituting the patko- 
Icgical diagnosis, is attained mainly by a study of the history of 
the mode of onset. 

In anatomical diagnosis we should always endeavour to think 
of a single lesion which will account for all the symptoms. Thus, 
for example, if a patient comea to us with hemiplegia of the left 
arm and leg, of the " upper motor neurone " type (see p. 22), 
and at the same time a right-sided facial palsy of the " lower 
motor neurone " type, instead of diagnosing two lesions, one 
in the right side of the brain causing left hemiplegia and another 
in the right facial nerve causing right facial palsy, we prefer 
to diagnose a single lesion in the right side of the pons, impli- 
cating simultaneously the right facial nerve and the pyramidal 
tract (see Fig. 5). 

As an example of pathol(^cal diagnosis, suppose we have a 
patient with spastic paraplegia of both lower limbs and aneestheda 
up to the level of the umbiUcus, the anatomical position of the 
lesion is comparatively easy to fix, namely in the lower dorsal region 
of the cord, implicating both sensory and motor tracts. If the 

dieenses are clasaified as functional, for nn better reason than that in them 
no conBtaot mitroBcopic changes have yet been recognised. In such 
diseaaea as epilepsy, paralysis agitans. and Raynaud's disease, there 
oaui be little doubt that profound molecular changea oiiBt, — in the two 
former instances in the central nervous system, in the latter in the 
■ympathetic system— but these changes have not been recognised by the 
microscope. Other diseases again, due to poisoning by microbes or their 
toxins, or by other poisons — r.g. chorea, hydrophobia, tetanus, certain varieties 
of epileptiform fits, &c. — are undoubtedly the result of pathological changes 
aSecting various groups of nerve elements. And yet, because these changes 
aie not visible histologicAlly, they are classed as " functional." Even 
hyBt«ria itself, the prototype of functional diseases, has some profound 
underlying molecular change. The term " functional." then, is a confession 
of our etiological ignorance, and is by no means synonymous with " curable," 
as the steady and progressive advance of such a disease as paralysis 
agitans raadily shows. 



44 NERVOUS DISEASES 

symptoms appeared suddenly, we think of a vascular lesion such 
as hsemorrfiage or thrombosis ; if they developed within a day or 
two, some inflammatory condition such as myeUtis is probable ; 
whilst if they only appeared very slowly, taking many months 
to reach their present intensity, we have to think of a slowly pro- 
gressive lesion, such as a tumour. 

We must never diagnose hysteria until we have excluded 
gross organic disease. And, finally, we should remember that the 
presence of certain hysterical sjnnptoms does not exclude a co- 
existent organic lesion, or vice versd. Hysteria and organic disease 
may be combined in the same patient, and this combination 
increases the difficulty of diagnosis. 



LECTURE IV 

I COMA 

We are not infrequently called to see a patient who is found to be 
unconBcious. In such cases it is of great importance to make a 
correct diagnosis as to the probable cause. There are difierent 
degrees of unconsciousnesB, For example there are conditions 
in which the patient can be roused from his unconsciousness 
by shaking, shouting, or other stimuli, as in the case of ordinary 
sleep. When this degree of unconsciousness occurs in pathological 
conditions, as in a patient stupefied by various poisons (whether 
produced within the body or introduced from without), or from 
mechanical compression of the brain, for example by heemorrhage, 
we call the condition stupor, 

Ooma is that degree of unconsciousness which is so deep that 
we are unable, by any ordinary stimulus, to rouse the patient. 
A deeply comatose patient does not swallow fluids placed in his 
mouth, his conjunctival reflexes are absent and his pupils in- 
seneitiTe to light. 

How are we to proceed when called to see a patient whom 
we find comatose ? Firstly, we inquire into the history, as to the 
patient's previous health, whether the coma was sudden or gradual 
in onset and whether it was preceded by other symptoms, such as 
convulsions or headache. We then examine the patient, feel the 
head for mgns of injtuy, smell the breath, examine the pupils, 
noting their size, equality or inequality, and their reaction to 
light ; we hsten to the heart and note the character and frequency 
of the pulse and respirations. We observe whether the face is 
symmetrical or not, and whether there is conjugate deviation of 
the head and eyes in any direction. The optic discs in certain 
cases should be examined. We lift the limbs in turn and let 
them fall, observing whether there is any difference between the 
fiaccidity of the two sides. We also test the knee-jerks and 
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examine the abdominal and plantar reflexes on both sides. Then 
we pass a catheter, draw ofif the urine, note its specific gravity 
and test it for albumen and for sugar. Finally we note the 
temperature in both axillae, and in certain cases we perform 
lumbar puncture and examine the cerebro-spinal fluid. 

The first question is whether the coma is due to a general 
toxBemia, such as poisoning by alcohol or opium, uraemia, dia- 
betes, &c., or whether it is the result of some gross intra-cranial 
lesion, such as haemorrhage, meningitis, abscess, tumour, &c. 

As a general maxim we may state that, if coma be toxaemic in 
origin, practically all the signs and symptoms will be bilaterally 
sjnnmetrical. On the contrary, most cases of gross intra-cranial 
disease being imilateral, or at least asymmetrical, will therefore 
produce a corresponding preponderance of sjnnptoms on one side 
of the body, so that, in addition to coma, we have a number of 
unilateral signs. Let us consider these unilateral cases first. 

The commonest case is that of spontaneons cerebral hamorrhage. 
Here the onset of unconsciousness is generally sudden ; the 
patient's face is flushed or cyanosed, his sldn sweats profusely, he 
breathes stertorously and his pulse is slow, full and bounding. 
All his limbs are flaccid, but on comparing the two sides, we find 
that the flaccidity is more absolute on the hemiplegic side. For 
example, the elbow of the affected side can be passively flexed 
to a greater degree than that of the healthy side. The arm and 
leg on the paralysed side also fall more " dead " than do 
those of the soimd side when Ufted up in turn and allowed to 
drop. The paralysed leg Ues extended, whereas the healthy one 
tends to be semi-flexed. The head and eyes are often turned 
to one side, generally away from the paralysed limbs, unless the 
haemorrhage be cortical or intra-ventricular, in which cases the 
deviation may be toward the paralysed limbs, and is associated 
with other irritative phenomena, e.g, spasticity instead of flac- 
cidity. The face is asymmetrical, especially its lower part, the 
paralysed cheek flaps loosely during respiration and the mouth 
is distorted Uke a mark of exclamation laid on its side (!— )» ^^ i^ 
the patient were " puffing his pipe " at the paralysed angle of the 
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mouth. The pupUs are generally dilated and sometimes unequal, 
the larger pupil being on the side of the brain lesion. In pontine 
hemorrhage, however, the pupib are often contracted to pin- 
points. At the onset of an ordinary apoplexy, whilst we get Uttle 
help from the deep reflexes, which may or may not be diminished 
or loflt on the affected side, there is, from the very outset, 
an extensor plantar reflex in the toes of the hemiplegic foot, 
and all the other superficial reflexes on that side are diminished 
or absent. The skin of the abdomen can be pinched or pricked 
on the paralysed side without eliciting an abdominal reflex — 
(Rosenbacb's sign). The temperature on the paralysed side is 
usually higher than on the other, although the general temperature 
of the whole body falls at first. If the coma has lasted several 
hours, the bladder becomes distended and may develope an overflow 
incontinence. Afterwards, the temperature rises above normal, 
and in bad cases may go on to hyper-pyrexia. 

Most cases of spontaneous cerebral haemorrhage occur in patients 
past middle-age, in whom the arteries are no longer elastic and 
healthy, and there Is often a history of kidney disease, with its 
resultant cardiac hypertrophy and high-tension pulse, conditions 
particularly liable to result in the bursting of a cerebral artery. 
The actual attack of hiemorrbage not unconmionly occurs during 
some slight physical exertion or mental excitement, as in public 
speakers, such as clergymen, politicians, or after-dinner orators, 
or in old men with brittle arteries, during straining at stool. In 
most cases of intra-dural cerebral hemorrhage from whatever 
cause, the cerebro-spinal fluid is tinged with blood in greater or 
smaller amount (see later, p. 353). 

But cerebral hiemorrbage may also, in rare cases, occur in young 
people having healthy vesseb, as for example in a child during 
violent convulsions or during a paroxysm of whooping-cough, where 
the hemorrhage is commonly venous and due to passive congestion 
with rupture of the cortical veins, or it may occur in any of the so- 
called " bleeding diseases " — purpura, hemophilia, leukemia, &c. 

Cerebral hemorrhage often occurs in cases of general paralysis 
of the insane, and in fact may be the first symptom calling 



48 NERVOUS DISEASES 

attention to the disease. The symptoms are those already 
described, but there is usually a history of previous mental 
failure, grandiose ideas, loss of memory, attacks of emotional 
excitement, and slight indistinctness of articulation. In the 
absence of such history, we may be unable at the time to diagnose 
anything more than the fact of a cerebral haemorrhage. But 
afterwards, when the patient recovers from his apoplexy — ^and the 
general paralytic recovers much more rapidly than the non-insane 
patient — we can generally recognise the characteristic evidences 
of the disease, both psychical and physical. 

Coma may also be due to traumatic cerebral "compression," 
where there is a haemorrhage on the surface of the brain, either 
intra- or extra-dural. The signs are practically the same as in 
spontaneous apoplexy but the onset is different, for there is a 
history of a head injury. The symptoms develope gradually, 
especially if the haemorrhage be extra-dural, beginning with local 
paralysis and perhaps localised convulsions. The paralysis gradually 
increases, the patient becomes drowsy, stupid, and finally comatose. 
There may be, before the onset of coma, a "lucid interval" of 
several hours or even a whole day, during which the patient, who 
was perhaps only stunned by the original blow, recovers conscious- 
ness and is apparently normal. A lucid interval, when followed 
by the above symptoms, generally indicates that the haemorrhage is 
extra-dural. It is uncommon for symptoms of compression to come 
on immediately after the head injury, and when they do so, they 
suggest a depressed fracture pressing directly on the brain. And 
this can generally be detected by examination of the cranium. 

Pontine Haemorrhage is generally near the middle line, and 
therefore tends to produce bilateral symptoms. Pontine cases 
generally (but not always) have strongly contracted pupils owing 
to irritation of the third nerve nuclei. There is often hyper- 
pyrexia and most cases are fatal. 

Thrombosis of the Cerebral Sinuses is a rarer cause of coma. 
Here the diagnosis rests chiefly on the history. Cases secondary 
to suppurative conditions of the middle ear or frontal sinuses will 
have a corresponding history and the other signs of intra-cranial 
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Tenous obstruction. Primary thromboais of a ainua, OMurring 
without iniection, as in marasmus, profound ancemia, kc, is ex- 
cessively difficult to recognise. Tlirombosis of cerebral arteries. 
producing cerebral softening, often causes hemiplegia, but its onset 
is slower than ia that of hiemorrhage ; it more often comes on 
during ordinary sleep and is rarely associated with coma. 

Amongst the other gross intra-cranial diseases producing coma, 
there is cerebral meningitis. Here again our diagnosis depends 
on the history. Moat frequently the patient is a child. Instead of 
a history of sudden coma or of head injury we learn that there have 







w1)eeD, for some days, headache, vomiting, photophobia and head- 

|retraction, and often the characteristic " hydrocephalic cry." The 

I. child gradually becomes drowsy, apathetic, and finally comatose. 

' Bigidity of the neck musclea and head -retraction persist during 

the coma (Fig. 21). Kernig'a sign ia often of value. This consists 

in a reflex contraction of the hamstring muscles when aji attempt 

is made to put the sacral nerve-roots on the stretch by flexii^ the 

hip and at the same time extending the knee. If the meningitis 

be chiefly on the convexity of the brain, there are commonly con- 

^■Tnlsions preceding or accompanying the coma. On the other 

^Kliand, if the meningitis be mainly basal, there are cranial nerve 

^■'paralyses, especially of the ocular muscles. Examination of the 

^■cerebro -spinal fluid obtained by lumbar puncture gives conclusive 

^B evidence in cases of suspected meningitis. Optic neuritis, if 
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present, will indicate that the coma is not due to mere haemor- 
rhage, but that there is increased intra-cranial pressure, either 
due to meningitis, cerebral abscess, or possibly, if the history be a 
matter of weeks or months, to intra-cranial growths, syphilitic, 
tuberculous, or neoplastic. 

Let us now pass to the other class of cases of coma, due not to 
a gross intra-cranial lesion, but to some general toxic condition 
of the higher cerebral centres. In this group the important 
point to notice is the absence of unilateral signs. 

In the coma of opium poisoning there may be a history of 
laudanum swallowed or morphine injected hypodermically. An 
empty laudanum-bottle or a hypodermic-syringe may be found 
by the patient's side when he is discovered. If laudanum has 
been taken by the mouth, its odour may be detected in the 
breath. A chemical analysis of the stomach-contents obtained 
by the stomach-tube, will also help in the diagnosis. In the 
comatose patient we notice the excessive slowness of respiration, 
the slow and feeble pulse, the cold clanmiy skin, and, most striking 
of all, the pupils contracted to pin-points. Thesa sjnnptoms might 
be confused with those of pontine haemorrhage. But there is not 
the pyrexia of a pontine apoplexy, and the coma of opium is not 
so deep as that of haemorrhage. Moreover, in opium-poisoning 
the plantar reflexes are of the normal flexor type. 

The coma of acute alcoholic poisoning is not so deep as that 
of apoplexy, for the patient can generally be roused, temporarily 
at least, by energetic stimulation. The typical stertor of apoplexy 
is not present, the pupils are dilated and react to light, and the 
corneal reflexes are preserved. The temperature is subnormal, 
the breath and stomach-contents smell of alcohol, and if we mix 
a specimen of the urine with potassium-bichromate solution and 
then allow strong sulphuric acid to flow to the bottom of the test- 
tube, a green colour appears if alcohol be present in the urine. 

We must be careful, however, not to diagnose alcoholic poison- 
ing simply because the patient's breath smells of alcohol. In the 
first place, a patient with cerebral haemorrhage may have had 
alcohol given him, just at the onset of his sjnnptoms. Or secondly, 
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a patient who has been drinking alcohol may have an attack of 
apoplexy, or he may fall and auatain a head injury causing com- 
pression. Therefore every patient with apparent alcohohc coma 
should be carefully watched for about twenty-four hours, in case 
unilateral paralysis, or inequality of the pupils should supervene. 

Post -epileptic Coma may be Tnistaken for apoplexy, if we do 
not happen to know that the patient is epileptic. But generally 
we have the history of preceding fits, and in a chronic epileptic 
there may be old scars about the scalp, tongue, or face, the result of 
injuries during previous fits. There is no preponderance of uni- 
lateral symptoms after a general epileptic fit, nor is there inequality 
of the pupils. The tongue may have been bitten during the fit and 
may be stiU bleeding during the stage of coma. Within an hour or 
less, the epileptic recovers consciousness without paralytic aequelsB, 

UrEBIoic Coma is not uncommon, occurring as it does in 
patients who are the subjects of nephritis, acute or chronic. 
The coma ia usually preceded by urKmic headaches, vomiting, 
and convulsions, local or general. A history of previous renal 
disease is here of great value. And there may he obvious 
signs of renal dropsy about the face and tegs. The breath often 
Las a urinous odour, and a catheter specimen of urine will show 
albumen together with various kinds of casts, and, in acute nephritis, 
blood. But we must not forget that a patient with chronic 
lenal disease, a high-tension pulse and a hypertrophied heart, is 
just the one in whom cerebral hiemorrhage may fairly be 
expected. Therefore in a case of coma, mere albuminuria should 
not lead us to diagnose urremic coma. We must always be on 
the look-out for symptoms of unilateral paralysis. 

Diabetic Coma is easy to recognise, if we know that the patient 
has been suffering from diabetes. Even if there be no history 
of diabetes, exanaination of the urine shows the characteristic 
high specific gravity, together with the presence of sugar in large 
amount as shown by the ordinary tests. And the addition of a 
few drops of liq. fern perchloridi to the urine produces a deep 
brownish-red colour, due to di-acetic acid. The "acetone" smetl 
of the breath is unmistakable and only occurs in diabetic patients. 
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Further, diabetic coma is not sudden in onset, but is commonly 
preceded by headache, irritability and uncontrollable drowsiness, 
merging into profound coma with remarkably deep noisy breathing. 
The pulse is usually small and rapid, unlike the fuU, slow pulse 
of cerebral haemorrhage. 

Sunstroke sometimes causes coma. Here, of course, it is 
essential that there should be a history of exposure to a hot 
sun, of a previously healthy patient. Alcoholic patients are more 
liable to simstroke than teetotalers. A patient who is comatose 
from simstroke often has extraordinary hyperpyrexia — 108° F. 
and upwards. General convulsions may occur. 

In malarial climates we must also be prepared to meet with a 
comatose variety of pernicious malaria» where the parasites produce 
thrombosis of the smaller cortical vessels. A malarious patient may 
rapidly become comatose and die within a few hours, as happened 
to a friend of my own. In such cases the malarious history and 
the examination of the blood for the plasmodium will settle the 
diagnosis. A patient djdng from cancer may become comatose 
shortly before death — ^the so-called coma carcinomatosum. 

We need not do more than mention the terminal coma of such 
diseases as acute yellow atrophy, or the " coma-vigil " of typhus 
and of severe enteric fever. 

Hysterical Trance, by a careless observer, might be mistaken 
for true coma. The hysterical patient, however, has neither stertor 
nor cyanosis, the breathing and heart's action are regular, 
though perhaps very faint, the pupils react to light and the patient 
generally resists forcible opening of the eyes. Thus a young man 
of twenty-two who had sudden attacks of apparent sleep (narco- 
lepsy) coming on in the middle of meals or when playing cards, 
refused to be roused by ordinary stimuli in the form of shaking or 
shouting, but yielded at last to forcible digging in the ribs. He 
passed through a stage of " grande hysteric " before waking up, 
and for some time afterwards had hysterical blindness and other 
hysterical stigmata. 

The hsrpnotic trance may be regarded as an artificially-induced 
form of hysteria. 



LECTURE V 

FITS AND OTHER CONVULSIVE PHENOMENA 

We are often conBulted about patients who are said to have " fito," 
but we are seldom fortunate enough to witness an attack. If 
we do, the diagnosis presents little difBculty. More often, in 
making the diagnosis as to the nature of a fit, we have to 
depend upon the description given by the patient's friends. 

The following is a list of the chief clinical conditions in which 
convulsive phenomena occur. 

(Hysteria major. 
Catalepsy. 
Hysteria minor. 
PoBt-epileptic hyHtericBl attacks. 

lEpilepay mnjor (^rand mat). 

Epilepsy minor (jxtti nuil). 

Post-epileptic automatism — "masked 
epilepsy." 

Toxic conditions : — Uraemia, puer- 
peral eclampsia, alcohul, absinthe, 
lead, &c. 

General paralysis of the insane. 

Organic brain lesions — Jackson i an 

Infantile Convulsions ■! Qroanic 
Stokts-AdamV disease. 
CEREBELLAR Flia 



CEREBRAL FITS 



In making inquiries about convulsive phenomena, whatever be 
their nature, it is advisable to avoid using the word " fit," 
especially if we are discussing symptoms in the presence of the 
patient. It is better to refer simply to " attacks." Many 
epileptics are unaware of their own disease, and even when they 
know its nature, they dislike hearing about their " fits." 

The first point we should try to determine is whether the 
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attacks are hysterical or epileptiform. In reference to this the 
age and sex of the patient are often of importance. We do not 
meet with hysteria in infants, and rarely in children below the 
age of puberty. Epilepsy is of equal frequency in both sexes, 
whereas hysteria is twenty times commoner in females than in 
males. Hysterical attacks in male patients are most frequent in 
lads at about the age of puberty. 

Scheme of Investigation in Cases of Fits 

ExcitiDg cause. Nature of warning, if any. Onset, sudden or gradual. 
Scream. Injuries during falling. Movements, tonic, clonic, purposive. 
Starting-point of movements, and exact order of spread. Biting of tongue. 
Micturition or defaecation. Colour of face, pale, flushed, cyanosed. Pupils. 
Conjunctival reflexes. Knee-jerks immediately after attack. Duration of 
attack. After-symptoms (coma, vomiting, headache, sleep, &c.). 

Pursuing the foregoing scheme, we should inquire whether 
there was any apparent cause for the attack. Hysterical attacks 
generally follow some emotional disturbance. Epilepsy comes on 
without exciting cause. A warning or aura before an attack 
of epilepsy may be of the most varied character. Perhaps 
the commonest is the " epigastric " aura, or there may be 
an indescribable feeUng of terror, subjective auditory or visual 
phenomena, visual aurse being most frequently red in colour, 
imilateral tingling or twitching of the face or one of the limbs, or a 
" dreamy " mental state (sometimes associated with subjective 
sensations of smell or taste), and so on, according to the particular 
cortical area whence the epileptic explosion happens to start. But 
often the epileptic has no aura, he falls suddenly as if struck 
down by an unseen hand. On the contrary, hsrsterical attacks 
usually come on gradually, and are often preceded by the hysteri- 
cal " globus " or ball in the throat, or by feelings of palpitation, 
excitement, giddiness, tingling in the feet, &c. Sometimes at the 
onset of the attack the epileptic, as he falls, utters a weird epileptic 
cry or moan, which is not repeated. By this time he is already 
unconscious and does not hear his own cry. Frequently he injures 
himself in falling, especially by striking his head. Many chronic 
epileptics may be recognised by the presence of numerous scars 
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on the acalp and face. The hysterical patient, on the contrary, 
never injures herself when Ealling, She comes down carefully, 
often on a sofa or easy-chair. She not uncommonly screama, and 
may continue to scream or shout throughout the attack. 

The nature of the movements during the attack la of impoitanoe. 
In epilepsy we have the tonic stage, in which alt the voluntary 
muscles, including those of respiration, become suddenly rigid. 
The patient, therefore, falls like a log, and his lips and face become 
cyanosed, his pupils dilating and not reacting to light. The 
tonic stage passes into the clonic, in which violent jerking 
occurs in all the voluntary muscles, at first rapid, and gradually 
becoming slower and of greater range. The eyea, which during 
the tonic stage had been drawn to one side (the side on which 
the tonic spasm was more intense), now show rapid clonic jerks 
towards that aide. The face loses it* cyanotic hue, air re-enters 
the lungs, and is jerked out in short puffs mixed with saliva, 
foining a froth which is not unfrequently blood-stained, since the 
jerking tongue may be bitten by the clonic movements of the jaws. 
During this stage the patient often passes urine and f feces. 
Within two or three minutes from their onset, the movements 
gradually cease, and the patient remains in a state of coma, with 
stertorous breathing and flaccid hmbs, the eyea being now turned 
to the aide opposite to that towards which they originally 
deviated. Then, after ten minutes or so, the coma passes oS, 
and the patient may either wake up, perhaps with a headache, or 
he may vomit, or he may pass into a sound sleep. 

In a hysterical attack, on the other hand, the patient's face 
is natural in colour, never cyanosed, though later it may become 
flushed from physical exertion. The voluntary muscles are usually 
contracted, the fists clenched, the eyes tightly closed and resistant 
to opening, but if the eyes be forcibly opened the eyeballs roll 
upwards. Then, after a stage of general treraor totally unlike the 
clonic stage of epilepiy, the patient makes violent "purposive" 
movements, kickiog, pushing, biting, rolling about, banging her 
head on the floor, beating her own face, pulling her hair, &o. 
During this stage various grotesque postures miy be assumed ; of 
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these, the most characteristic is one in which the back is arched 
(opisthotonos) and the patient rests on her head and heels. Or 
there may be curving of the trunk laterally (pleurosthotonos), or 
forwards (emprosthotonos), "crucifixion" attitude, &c. The 
patient may talk, scream, or sing during the attack, which may last 
for many minutes. But throughout the attack the pupils generally 
react to light, and the conjunctival reflex is usually preserved. The 
hjrsterical patient never bites her tongue, though she may bite her 
lips or fingers, or snap at the fingers of bystanders. She never 
empties the bladder or rectum during the attack, and after it is 
over she may or may not have any recollection of what has 
happened, and is sometimes in a semi-dazed condition. 

The knee-jerks, during the stage of flaccid coma terminating a 
severe epileptic fit, may be temporarily abolished, but soon they 
become exaggerated, and, for a few minutes, ankle-clonus may 
often be elicited. In hysteria the deep reflexes are unaltered. 

If we bear in mind the foregoing points, the diagnosis between 
a severe epileptic fit and an attack of "grande hysteric" is 
generally easy. 

Catalepsy, another variety of hysterical attack, is easily recog- 
nised by the peculiar inmiobility of the Umbs. The patient during 
the attack, though not unconscious, is unable to move a muscle, 
but her limbs are plastic like those of a lay figure, and if placed 
passively in any posture, remain there. 

There are also many varieties of minor hysterical attacks, easy 
of recognition, of which the commonest consist merely in emotional 
outbursts of uncontrollable laughing or crying, or a feeling of a 
lump in the throat — " globus hystericus " — which causes the patient 
to swallow. 

Supposing, then, that we have come to the conclusion that 
the patient's attacks are hysterical and not epileptiform, we should 
not rest content until we have settled the further point as to whether 
the hysterical attack was preceded by an attack of minor epilepsy 
or petit mal. 

Attacks of petit mal are often overlooked. It is well to 
remember that in true epilepsy (whether major or minor) the one 
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essential phenomenon is not convulsions but loas of c 
In petit mal it may be the only phenomenon, so transient, 
perhaps, that the patient does not even fall ; he simply 
pauses for an instant during conversation, looks strange, and then 
goes on with what he was saying. Or he may fall down and get 
up again immediately, a variety of epilepsy which is often mis- 
taken for syncope, but is distinguished by the suddenness of 
onset and of recovery. If we happen to observe a patient at the 
moment of his attack of petit mal, we generally notice that the 
pupils dilate and his face turns momentarily pale, the pallor being 
followed by flushing. It is immediately after such a minor attack 
that some patients go on to a post-epilefitic hysterical aOacfc, and if 
the initial epilepsy be not recognised, treatment will fail. 

Attacks of minor epilepsy are, now and then, aasoeiated with 
past-epileplic automatism, in which the patient has an attack of 
petit mal which perhaps passes unnoticed ; he then proceeds 
to perform some unusual or inappropriate act, of which he has 
afterwards no recollection. Perhaps the commonest automatic 
action is that of undressing : or he may proceed to empty his 
bladder, as in the oft-quoted instance of the judge who did so in the 
corner of his court ; or he may perform some still more complicated 
action. Thus a case of mine was that of a well-known financier 
who had several attacks of loss of memory. During one of these, 
lasting two and a half hours, he attended an important board- 
meeting and proposed certain resolutions to which, both before 
and after, he was strongly opposed. He then took a friend out to 
lunch and finally returned to his office. He then woke up and 
asked his confidential clerk where he had been. The medico-legal 
significance of these cases is of importance, since such a patient, 
in a condition of post-epileptic automatism, may commit serious 
and complicated crimes, of which he has afterwards no recollec- 
tion. A previous history of epilepsy, either major or minor, is 
here of great diagnostic value. 

Supposing that, having excluded hysteria, we arrive at the 
conclusion that a patient's fits are epileptiform, we must still re- 
member that other conditions besides idiopathic epilepsy can pio- 
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duce epileptiform fits. Thus for example fits may be of toxic 
origin. Acute alcoholic or absinthe poisoning may produce coma 
and convulsions. The history and the smell of the breath will 
usually guide us in such cases. The convulsions of lead poisoning 
are usually accompanied by other signs of plumbism, such as the 
blue line in the gums, weakness of the extensors of the wrist, optic 
neuritis, &c. Toxins produ ed within the body may also cause 
fits exactly similar to epilepsy, witness the urcemic con- 
vulsions of Bright's disease and of puerperal eclampsia. In every 
case of fits appearing in a previously healthy individual, the 
urine should be tested and the optic discs examined. In the 
case of a young officer who was brought into hospital at 
Pretoria suffering from a succession of fits typically epileptic in 
character, but simply ursemic, acute nephritis was the cause. In 
chronic renal disease, besides the cardio-vascular changes, there 
not unconmionly exists albuminuric retinitis, which is of great 
diagnostic significance. When we come to the subject of infantile 
convulsions we shall find that many of them are toxic in origin. 

Epileptiform fits may occur during the course of general paralysis 
of the insane ; they may, in fact, be the first symptom of the 
disease. Epileptic fits appearing for the first time in a middle- 
aged patient should always suggest the possibility of paralytic 
dementia. In such cases we look for inequality or irregularity of 
the pupils, and especially loss of the light reflex, mental changes, 
facial tremors, and slurring articulation, and a history of syphilis 
should be sought." Lumbar puncture may show lymphocytosis 
of- the cerebro-spinal fluid, a condition which is constant in general 
paralysis but does not occur in idiopathic epilepsy. 

Intra-cranial tumours anywhere, even deep within the sub- 
stance of the brain, may cause general epileptiform fits, from in* 
creased intra-cranial pressure. Here we are usually guided by the 
cardinal signs of intra-cranial tumour — ^headache, vomiting, optic 
neuritis, &c. 

All the epileptiform fits to which we have as yet alluded have 
a bilateral general distribution, and are not succeeded by any 
localised paral}rsis. But when fits are produced by gross focal irrita- 
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I tion of the cortex their onset is a loc-al one, and they are not 
I neceayirily associated with loss of consciouaneaa. Such " Jack- 
tonian " /U» are usually followed by weakness of the part which 
I is primarily convulsed. Jacksonian fits may occur as often as 
L fifty or a hundred times a day. They usually begin with a 
I subjective sensory aura, such as tingling. Dumbness or twitching, 
I localised in some particular part, e.g. the thumb or big toe. Then 
I there is tonic spasm of that part, followed by clonic jerking. 
I This may remain confined to the muscles where it began, or 






Corlioal gunmia of the faoc-ueuire of Ih^ tig\it mrehral cortex. 
PIk. ^ Mhont luUent duiinR i Jiduonlin lit ar thv left U^e.'. 
y\t. 13 showa wcKkiieu or the- [eft iMX on lolunlnr)' mnTeiuenl. 

lit may spread to others. If it spreads, it does so by a 
I deliberate march from one cortical centre to another (Fig- 3, p. 4). 
L Thus a fit commencing in the big toe would occur aiiccesaively 
\ in the ankle, knee, hip, shoulder, elbow, hand, &c., and would 
I afiect the face last of all. Or a fit beginning in the elbow would 
I spread mil the shoidder, hip and knee, to the toes, and simul- 
Itaneously vid the wrist, fingeca and neck, to the face and tongue, 

■ as the ripples produced by dropping a stone into a pool spread 
I- concentrically in ever- widening circles. A patient who has 
I Jacksonian fits may remain conscious throughout the fit and may 
I even be able to speak, though he is usually somewhat excited. 

■ Sut if the convulsion spreads to the opposite cortical area, thus 
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becoming bilateral, consciousness is lost as the fit crosses over. 
Jacksonian fits are followed by local weakness and increased deep 
reflexes in the convidsed part. Fig. 22 shows a patient during 
a localised fit in the left face, due to a gumma in the cortical facial 
centre. Fig. 23 shows the maximum voluntary movement of the 
face after an attack. It will be seen that the left lower face is 
markedly weaker than the right. The localised paralysis passes 
off in the reverse order from that in which the spasm appeared, 
the muscles first convulsed being the last to recover power. 

Of course, cortical lesions will produce localised motor pheno- 
mena only if they affect the motor centres in the region of the 
Rolandic fissure. A focal lesion of a sensory cortical area pro- 
duces, not a motor, but a sensory fit. Thus disease of the tip 
of the temporo-sphenoidal lobe (Fig. 4, p. 4) causes a sudden 
subjective sensation of smell or taste (often associated with a 
characteristic '' dreamy " mental state), occipital lesions cause 
subjective visual hallucinations such as flashes of light, and so on. 
Moreover, after the sensory fit it is not uncommon to find tem- 
porary sensory paralysis, e,g. anosmia after a temporo-sphenoidal, 
or hemianopia after an occipital fit. 

A Jacksonian fit, of whatever variety, is the result of a local 
lesion in the neighbourhood either of the cortex or of its superjacent 
meninges or bones. If the lesion be in the substance of the cortex, 
not merely superficial to it, there will be some local paralysis even 
before the fit occurs. 

Localised fits may be produced by any irritative cortical lesion. 
The commonest causes are tumours, syphilitic or otherwise, 
abscesses, meningitis of any variety, local haemorrhages, depressed 
fractures, and so on. Localised fits may also be produced by 
sub-cortical tumours in the pre-central region. In such cases 
we observe muscular paresis in the affected limb, together with 
recurring convulsive phenomena in the limb ; but the point of 
onset of the successive fits is less constant than in a true cortical 
convulsion, and the fit begins sometimes in one, sometimes in 
another muscle-group of the affected limb.^ We should also bear 

1 Cf. van Valkenburg, Nfurologiachea Centralblatt, 1906, p. 594. 




FITS AND OTHER CONVULSIVE PHENOMENA 61 

p<iii mind that Jackaonian fits may occur in certain cases of general 
paralysis of tlie insane, and eometimes even in urteniia. 

Infantile ConviUsiona are epileptifonn attacks occurring in 
infancy. The symptoms are similar to those of true epilepsy, but 

>les8 violent. When called to see a child with convulsiona, we 
should first examine for rickets, since rickety and hereditarily 
neurotic children are especially prone to convulsiona. And we 
should also try to determine whether the fits are reflex, toxic, or 
organic in origin. In rickety infants of neurotic inheritance reflex 
eonvulsiom may be set up by peripheral irritation auch as the cutting 
of a tooth, round-worma in the intestine (thread-wornia do not 
cause convulsions), a tight prepuce, &c. Moreover, rickety children 
often have other nervous symptoms, such as tetany, larj-nglsmus 
stridulus, and the well-known inversion of the thumbs towards 

I the palms, a phenomenon which sometimes precedes a convulsion. 
Toxic conditions may produce convulsions in previously healthy 
children. Thus an acute fever such as pneumonia, measles, scarlet 
fever or influenza, may be ushered in by a convulsion instead of 
by a rigor as in the adult. The convulsions produced by round- 
worms may be partly toxic in origin. Ursemic convulsions occur 
in children, though less often than in adults, and in cases with 
recurring convulsions the urine should always be examined - 

»Asphyxial convulsions, due to deficient oxygenation of the brain, 
occur in dyspncea from any cause, e.g, during pneumonia and 
diphtheria, during a paroxysm of whooping-cough, or in the 
cyanosis of congenital heart disease. Intra-cranial organic leaions 
may cause infantUe convulsions. Thus, for example, polio-ence- 
phalitis superior, an acute inflammatory affection of the cortex, 
has a febrile onset with vomiting and convulsions, usually more 
marked on one aide than on the other. Aft«r the convulsions 
have passed off, the child is often left permanently hemiplegic or 
diplegic. If the cortex of the frontal region is affected, permanent 
mental dulneas may remain. Local disease or injury of the bones 
I or membranes may produce infantile convulsions. Convulsions 
appearing within a few hours after birth are not unfrequently the 
L' result of compression of the brain by a meningeal hfemonhage. 
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Meningitis, whether due to the tubercle bacillus, to syphilis, or 
to other organisms, may produce convulsions, not only when 
cortical, in which case convulsions appear early, but also in basal 
cases, where the fits are due to increased intra-cranial pressure. 

Epileptiform fits also occur in one variety of the Stokes- Adams' 
syndrome, a condition which occurs after middle life, usually in 
male patients with degenerate arteries, and which is characterised 
by paroxysmal attacks of abnormal slowness of the heart beat, 
the rate sinking as low as twenty per minute or even less. Such a 
patient is liable to syncopal attacks, to which may be superadded 
epileptiform fits or attacks of coma without convulsions. More 
or less slowness of pulse usually persists between the paroxysms, 
as a permanent phenomenon. 

Strychniiie Convolsions should never be confounded with 
epileptiform fits, since they begin with clonic spasms, and 
shortly become tonic with opisthotonos, the tonic spasms recurring 
again and again with increasing severity. A patient poisoned by 
strychnine, however, is not unconscious. Moreover, there are 
periods of intermission, lasting for several minutes at a time, during 
which the muscles are relaxed. The tonic spasms of tetanus might 
be mistaken for strychnine-poisoning, but they have no initial clonic 
stage. The earUest symptom of tetanus is the well-known tonic 
spasm of the jaw muscles, producing " lock-jaw." To this there 
are superadded paroxysms of tonic spasm in the face (ristts 
sardonicus), trunk and Umbs, with opisthotonos, somewhat like 
those of the tonic stage of strychnine-poisoning. Between the 
tetanic paroxysms there is no complete muscular relaxation as in 
strychnine-poisoning, but simply a remission in the degree of 
spasm, the jaw muscles remaining partially contracted. 

A patient suffering from rabies exhibits great mental excite- 
ment, with tonic spasm of the muscles of deglutition, especially on 
attempting to swallow Uquids (hence the misnomer hydrophobia). 
The spasm may also be induced by other stimuli such as a bright 
light or a loud sound. The spasm spreads to other muscles, 
especially those of respiration, and severe opisthotonos may super- 
vene at the end, the patient dying either of respiratory spasm or 
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1 from syncope. Hydrophobia may be 8iinulat«d by hyBterical 
patients who have been bitten by a non-rabid dog. and in such cases 
globus hystericus and hysterical opisthotonos may both occur, 
but true respiratory spasm does not occur in hysterical attacks, 
though there may be hysterical rapidity of breathing. 

Dming an attack of tetany the posture ia very characteristic. 




There ia a bilateral tonic spasm, usually painful, of the hands and 
feet, the hand assuming a conical shape, the fingers being ex- 
tended at the inter- phalangeal joints, slightly flexed at the 
metacarpo-phalangeal joints and pressed together with the thumb 
tucked inside the lingers ; at the same time the muscles of the thenar 
and hypothenar eminences are contracted, so that the hollow of the 
palm is deepened. In the feet, the toes are flexed tiowards the sole, 
the ankle is dorsiflexed and the foot ia sometimes inverted. These 
I postures may persist during sleep. Pressure on the nerve-trunks 
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of the affected limb induces a typical spasm (Trousseau's sign), 
and the muscles and nerves are unduly irritable both to faradism 
and to galvanism (Erb's sign). Tetany is most commonly met 
with in rickety children (Fig. 24), in whom it is often associated 
with laryngismus stridulus and with excessive irritability on per- 
cussion of the facial nerve (Chvostek's sign). But it occasionally 
occurs in adults, e,g, after extirpation of the thjrroid gland, or 
rather of the parathyroids ; sometimes during pregnancy or lacta- 
tion ; and also as a grave terminal symptom in dilatation of the 
stomach. Cataract is a curiously frequent concomitant of the 
gastric form of tetany. An endemic form of tetany also occurs in 
certain Continental towns, chiefly in the winter months. It is 
especially common amongst shoemakers. 

Cerebellar Pits. — ^Irritative lesions of the cerebellum are 
occasionally associated with cerebellar fits. These are never clonic, 
but consist of tonic spasms, sudden in onset. In unilateral cere- 
bellar disease the spasms are more marked in the homolateral 
limbs than in those of the opposite side. The face is usually 
unafEected. The homolateral limbs become rigidly adducted to 
the trunk, the contra-lateral Umbs are abducted, whilst at the 
same time there is a screw-Uke rotation of the limbs, trunk, and 
head around their own long axes, from the side of the lesion 
towards the healthy side,^ and a deviation of the eyes towards 
the healthy side. Hughlings Jackson has described another variety 
of cerebellar fit occurring in cases of tumour of the middle lobe. 
Here also, as in tumours of the lateral lobe, the fits are tonic, not 
clonic. They consist of head-retraction with arching of the back, 
flexion of the elbows, supination of the hands, and rigid extension 
of the legs, with pointing of the toes. 

But let us not forget that epileptiform fits, cerebral in type, 
may also occur in cerebellar tumours, due either to the general 
increase of intra-cranial pressure, or to a fulminating meningitis 
superadded to an old tuberculous tumour. 

• Grainger Stewart and Holmes, Brain^ 1904. 



LECTURE VI 

INVOLUNTARY MOVEMENTS 

Besides fits, whicli we have already considered , there are many 
other conditions in which involuntary contractions occur in 
the voluntary muscles. But our knowledge of the mechanism 
of their causation is so incomplete that it is impossible 
at present to classify them accurately. We must therefore 
content ourselves, in the meanwhile, with referrii^ to some of 
their chief clinical varieties. 

In studying involuntary movements occurring in striated 
muscles, it is important to observe whether the movement is con- 
fined to an individual muscle or part of a muscle, or whether, on 
the other hand, it consists in alternate contraction of muscles and 
of their antagonists. We should also observe whether the abnormal 
muscular contractions produce movements of a joint, or whether 
they are so localised, either to a small muscle or to part of a 
la^t one, that we merely see or feel the muscle fibres contracting 
beneath the ton. 

The muscular phenomenon known as shivering or rigor is some- 
times physiological. For example, when a healthy person becomes 
chilled, as by prolonged swimming, he often shivers on coming 
out of the water. The involuntary muscular contractions of 
which shivering consists are for the purpose of producing heat 
and thereby raising the depressed body-temperature. But often 
rigors are toxic in origin, as are those occurring at the onset 
of certain acute fevers. Thus we have rigors in pneumonia, ague 
influenza, scarlet fever, &c. And the rigor which sometimes follows 
catheterisation is probably also toxic in origin, since it rarely occurs 
except when there is a raw surface in a urinary tract which is not 
aseptic. In all these toxic rigors, although the shivering patient 
has a sensation of cold, his temperature meanwhile is rising. 
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and it continues to rise until the rigor stops. He has the sensa- 
tion of cold because by vasomotor action the blood is driven out 
of his skin, which is therefore cooled and is actually cold, although 
the temperature of the blood is raised. 

Transient flickering or quivering of a muscle, a condition known 
as myoksrmia (or more popularly as " Uve flesh "), affecting a few 
muscle-bundles of a single muscle, without producing movement 
of a joint, is not uncommon in people who are anaemic or 
out of health. It is specially common in the orbicularis oculi 
and in some of the larger muscles of the limbs, e,g. the deltoid and 
biceps in the upper limb, the glutei and quadriceps in the lower. 
This variety of myokymia is not associated with muscular atrophy, 
nor with any alteration of electrical excitabiUty. It is unaffected 
by rest or by voluntary exertion, and has no serious significance. 

Sometimes, however, fibrillary movement occurs in organic 
lesions of the lower motor neurone. Thus in the muscular atrophy 
of chronic anterior 'poliomyelitis, of amyotrophic lateral sclerosis, and 
of some cases of syringomyelia, diseases in which the cells of the 
anterior comua are imdergoing slow degeneration, there may be seen 
fibrillary or fascicular tremors in the wasting muscles. This 
quivering myokymia can often be elicited by gentle flicking, or by 
a breath of cold air blown over the skin. A precisely similar 
fibrillary tremor occurs in the wasting tongue of bulbar paralysis, 
when the degenerative process has involved the hjrpoglossal 
nuclei. Fibrillary tremor does not occur in the primary 
myopathies, whether atrophic or pseudo-hypertrophic in type. 
In other cases fibrillary tremor occurs in the distribution of a 
motor nerve which has begun to recover from previous paralysis. 
It is not imcommon in the face during convalescence from facial 
palsy, and sometimes it persists for months and years after 
voluntary power has returned, as in the case of a professional 
friend of my own who is otherwise perfectly well. But usually 
the myokymia passes off when motor power has been restored. 

Somewhat different in appearance is the condition known 
as myoclonus, a rare disease, characterised by paroxysms of 
sudden shock-like contractions in various muscles, lasting for 
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Bcverftl minutes at a time, irre^Uar in rhj-thm and varying in 
rapidity from ten to fifty per minute. The muscles afiected are 
iiaiially those of the limbs, often symmetrically on the two sides, 
but contractions may also occur in the trunk and even in the face. 
Bometimes the diaphragm and the larynx are affected, so that 
curious grunting respiratory sounds are produced. There is no 
muscular atrophy or alteration in electrical excitability. The 
spasms cease during sleep. Two varieties of myoclonus have been 
observed ; in one — Friedreich's pnramyodonxis multiplex, usually a 

I disease of adult life^the myoclonus ceases on voluntary movement. 
The other variety is Unverricht's family mi/odonus or mifocloniis 
epUepticus, in which several members of a family are affected, all 
ibetonging to the same generation, though the disease is not handed 
down from parent to child. In addition to the myoclonus, these 
patients have epileptiform fits, and they tend ultimately to become 
more or less demented. Moreover, the muscular contraction.'! in 
fcmily myoclonus are intensified by voluntary movement and by 
psychical excitement. Family myoclonus usually manifests itself 
in early life, often at or before puberty. Thus in a little boy of 
thirteen suffering from myoclonus affecting the muscles of the neck, 
louldera, trunk, thighs and cremasters (see Fig. 25), the condition 
existed since the age of four, and he had also epileptiform 
Two elder brothers were similarly affected, both of whom, 
the patient graphically put it, began to " click " at the age of 
On the other hand, another patient suffering from 
Friedreich's paramyoclonus, showed no ajTiiptoras of the disease 
till the age of forty-seven. He never had fits, and at the age of 
fifty, when he came under observation, he had myoclonic shocks 
lited to the muscles indicated in the accompanying diagram 

26). 
We next pass to the consideration of tremora. The term "tremor" 
applied to involuntary rhythmic oscillations of one or more parts 
the body, resulting from the alternate contraction of muscle- 
lUpa and of their antagonists. A simple tremor is one which 
single muscle-group and its antagonists, whilst in a com- 
ind tremor several groups with their antagonists are in action. 
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producing a complex movement, e.g. flexion and extension of the 
fingers combined with pronation and supination of the foreann. 
Tremors may be rapid or slow ; they may be diminished or increased 
by voluntary exertion, and they generally cease during sleep. 

We must not forget that an ordinary voluntary muscolar 
movement is not the result of a continuous muscular contraction 




FlQ. 25 Unverricht'ti fai 

aged 13. Be 

aluo affected. 

but is constituted by the fusion of a rapid succession of short single 
contractions, averaging from ten to twelve per second. In condi- 
tions of temporary fatigiie or of chronic asthenia the rate of these 
muscle discharges becomes slower and less regular, so that the 
individual muscular contractions fuse less perfectly and the result 
is a very fine tremor. In emotional excitement — more often in 
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states of fear than from pleasurable emotion — there may be 
a fine rhythmic tremor of about eight or nine oscillationB per 
second, and the same occurs in exophilialmic goitre. This tremor is 
made more apparent by voluntary exertion. It is best elicited by 
making the patient hold his hands horizontally in front of him, 
with the fingers widely spread. We can then feel the tremor even 




Fio. 26. — Pried reioh's para-mjoclonne 




better than see it, by placing oui own fingers lightly on the dorsum 
of the patient's hand. This fine tremor affects all the limbs, 
and is familiar to the knees of many a pubUc speaker. 

Similar fine tremors also occur in certain toxic conditions. The 
tremor of chronic alcoholic poisoning is famihar to the layman, 
and when an alcohohc patient becomes delihoos and maniacal, 
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his tremors are so evident that the condition is termed " delirimn 
tremens." But other poisons besides alcohol produce fine 
tremors : for example, nicotine poisoning from excessive cigarette- 
smoking, also chronic poisoning by lead, mercury, chloral, &c. 

In cases of suspected alcoholism a valuable corroborative sign, 
known as Quinquaud^s sign, may often be eUcited. In testing for 
this, we make the patient spread out his fingers and press them 
at right angles to the palm of our own hand, which we hold in a 
vertical position. For the first two or three seconds nothing 
particular is noticed, but if the patient be a chronic alcoholic, 
we soon begin to feel a series of slight shocks, as if the 
phalanges of each finger were knocking, one against the other, 
trying to reach our palm. If the phenomenon be present, the 
patient is almost certainly a chronic alcoholic. 

The tremor of paralysis agitans is generally rather coarse, 
varying in different cases from four to seven oscillations per second. 
It produces joint movements, e.g, the well-known " pill-rolling " 
movement of the thumb and fingers, flexion-extension movement 
of the wrists, pronation-supination of the forearm, flexion-extension 
of the ankle, &c. The coarser the movement, the slower is the 
rhythm. Paralysis agitans generally begins unilaterally, and may 
remain confined to one side for some time before ultimately be- 
coming bilateral, as may be seen in Figs. 27 and 28, which are taken 
from the same patient at an interval of three years. Usually the 
tremor of paralysis agitans can be temporarily controlled by 
voluntary exertion. But this is not always so, indeed cases occur in 
which voluntary movement increases the tremor. Paralysis agitans 
is always accompanied by rigidity in the affected muscles ; in 
fact, rigidity may be well marked without tremor, in the so-called 
paralysis agitans " sine agitatione." 

Senile tremor is not unlike the tremor of paralysis agitans, 
but its onset occurs much later in life. Moreover, it begins 
bilaterally, and is unaccompanied by the characteristic rigidity 
of Parkinson's disease. Thus in a famous old admiral it began 
at the age of eighty-four as a gentle antero-posterior tremor of 
the tongue, with a synchronous movement of the orbicularis oris. 
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I Both hia hands had tremor and an interosaeal attitude like that of 
paralysis agitans, but without rigidity. 

In rickety children, especially during the second six months 

after birth, we sometimes observe a peculiar involuntary rotatory 

■ nodding tremor of the head which usually comes on quite 

K'Buddenly in winter-time and is known as spasmus nutans. It 





Kill, 28.— Puralysis Agitans;— 
the Game patient, as in Fig. 27. 
tbrce yours later. 

■is generally accompanied by nystagmus, which may be more 

tmsrked in one eye than in the other. If we fix the child's head, 

liHie nystagmus increases. The head movement is more often a 

l^lateral rotation than an antero- posterior nodding. It stops when 

R^e child's eyes are closed, either voluntarily or artificially. The 

■ij^ymptom persists for six or eight weeks or longer, and then passes 

■■off, perhaps to return again in the following winter. It is 

Tnot associated with any mental defect. 

Rhythmic tremor sometimes occur.'* in gross brain disease. 

3!lma, for example, in cases of lesions in the tegmental region 
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of the pons or crus cerebri,^ affecting the rubro-spinal tract 
(which descends from the red nucleus into the lateral column of 
the opposite side), or in lesions of the adjacent part of the optic 
thalamus^ we occasionally observe a slow rhythmic tremor of the 
affected limbs, chiefly the hand and foot. This tremor is in- 
creased by excitement or voluntary movement, but ceases during 
sleep. In the diagnosis of such cases we have, besides the tremor, 
the other localising signs of a gross destructive lesion. Thus if 
the ocular nuclei (which he dorsal to the red nucleus) be affected, 
there is ocular palsy of the nuclear type ; if the pyramidal tract 
be affected there is spastic hemiplegia ; and if the sensory tract, 
traversing the internal capsule and optic thalamus, be impUcated, 
we have hemiansesthesia. When a unilateral lesion of one cms 
cerebri produces oculomotor paralysis of one side with tremor of 
the opposite arm and leg, this is known as Benedikt^a syndrome. 
Moreover, certain lesions of the optic thalamus cause loss of emo- 
tional mobihty in the opposite side of the face, with Uttle or no 
weakness on voluntary movement. 

Let us now pass to the irregular, non-rhythmic, spontaneous 
movements. Of these chorea furnishes one of the most striking 
examples. All are familiar with the irregular, jerking, wriggling, 
grimacing movements of a choreic child. They may affect the face, 
soft palate, tongue, trunk, limbs, and even the muscles of respira- 
tion. The movements of the limbs are often more marked on one 
side than on the other, and may be confined to one side — so-called 
hemi-chorea. Choreic movements occur spontaneously but are 
increased by emotion or by volimtary movements. They cease 
during sleep. A good method of eUciting choreic movements 
in a slight case of the disease, is to make the child hold both 
hands above the head, when after a few seconds sUght involun- 
tary movements appear in the fingers of one or both sides. 

The movements of athetosis or " mobile spasm " are different, 
occurring as they do most commonly in the spastic limbs of old 
hemiplegics (chiefly after infantile hemiplegia). Athetosis never 
occurs in a limb which is completely paralysed but only when some 

* Holmes, Brain, 1904, vol. xxvii. p. 327. 
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degree of voluntary power survives. The movements are usually 
confined to the upper limb, and consist of very slow, irregular, twist- 
ing movements, most marked in the fingers and wrist, but in severe 
cases affecting the forearm, elbow, shoulder, and even the lower 
limb, where the most common involuntary movement is a hyper- 

Fltta. a9 to 32, — AtbeloBis in a woman aged 2a, the Hubjecl of right-sided 
hemiplegia of nineteen years liuratiob. There was totjJ poraljsig of the 
rif^ht upper limb from the shoulder downwards. The Bgures show atbetosia 
of fingen. wrist, and elbow. 

extension of the great toe. Only in bilateral athetosis (gener- 
ally, though not always, following diplegia) do the movements 
affect the face, causing hideous griniacing. In a typical case the 
hand movements consist of alow flexion, hyper-extension, and 
spreading out of the fingers, irregularly, one after another. Com- 
bined with this there is alternate abduction and opposition of the 
thumb, with flexion or extension at the wrist, and pronation or 
supination of the forearm. Figs. 29 to 32 are taken from a well- 
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marked case of athetosis in which the movements affected all the 
joints of the upper limb. Athetosis is intensified by voluntary 
movement whether of the paralysed limb or of the opposite 
unaffected hand. It cannot be controlled by volimtary effort, 
and sometimes persists even during sleep. 

Many healthy people make automatic extension movements of 
the upper limbs during the act of yawning. By the ancients 
these were termed pandiculation. Such movements when the 
patient yawns or is tickled are often well seen in the paralysed 
Umbs of a case of severe hemiplegia, and the patient may harbour 
false hopes of a return of motor power by observing extension 
movements of his paralysed fingers or elevation of the paralysed 
arm. Unfortunately these movements are not a hopeful sign in 
hemiplegia ; on the contrary, the more severe the lesion of the 
pjrramidal tract, the more marked is the pandiculation. It does 
not occur in limbs which are the subjects of athetosis or other 
involuntary movements. Pandiculation has been ascribed by 
Bertolotti ^ to irritation of the thalamic centres. 

Spontaneous movements also occur in cases of advanced 
Friedreich's ataxia, being most marked in the head, neck, and 
face. They commonly consist in irregular nodding movements of 
the head or grimacing, which has been called " nystagmus of the 
face." But in Friedreich's ataxia the most outstanding feature 
is inco-ordination of voluntary movements. The absence of the 
knee-jerks, the deformity of the feet, the scoUosis, &c., will all 
point to a correct diagnosis. 

Again, in general paralysis of the insane, spontaneous tremors 
of an irregular type are frequently observed, even at rest. They 
occur chiefly in the face, especially if the patient be emotionally 
excited or just about to speak. Waves of fibrillary tremor appear, 
rippling along the muscles of the lips, tongue, and face. Here we 
have other physical signs to guide us, e.g. the slurring articulation, 
the irregular or unequal pupils, frequently of Argyll-Robertson 
type, exaggeration or loss of the knee-jerks, the condition of the 
cerebro-spinal fluid, and the characteristic mental symptoms. 

^ Revue Neurologique, 1906, p. 953. 




INVOLUNTARY MOVEMENTS 75 

There la another great group of involuntary movenietita which 
includes the habit spasms, the tics, and the reSex spaams. A 
proper classification of tliese is well-nigh impossible, since the 
different varieties merge into each other. All are most common 
in people of " nervous " constitution, all are increased by 
emotion, and they cease during sleep. Slight degrees of habit- 
spasm may occur without any other sign of functional disease. 
Public speakers, such as clergymen, barristers, actors, and even 
medical lecturers, occasionally have little unconacious " tricks " 
of movement. A distinguished university profeasor has frequent 
clonic jerks of the frontales muscles, which suddenly elevate his 
eyebrows ; a popular comedian makes rapid blinking movements 
of both eyes (blepharo-spasm) when he advances towards the 
foot-lights ; a young lady has clonic spasms of both platyamata 
when her neck is exposed in evening dress at dinner parties, and 
BO on. Such minor degrees of habit-spasm are usually bilateral 
and occur without any local exciting cause. 

More severe varieties of habit spasm are included under the 
term "Tic." A tic is of cortical, not reflex origin, and conaista 
in the frequent explosive repetition of the same motor act — gener- 
ally a violent, irregular one, such aa rapid shaking or tossing of 
the head, grimacing, wriggling of the shoulder, &c. It passes off 
as suddenly as it comes on. Moreover, it does not interfere with 
voluntary movements. For example, however violent a tic of the 
right shoulder or arm may be. the patient's handwriting shows 
no abnormality. As Patrick ' has put it, when the impulse to tic 
can no longer be controlled, the patient takes pen from paper, 
executes his tic and th n resumes writing. At first sight, tic might 
be confoimded with chorea. But chorea does not repeat the 
same movement regularly again and again. Patients who have 
severe tic usually show signs of mental degeneracy, they are 
emotional and psychically childish, and are often the subjects of 
various forms of " phobia." The greater the psychical abnor- 
mahty, the more inveterate is the tic. " Tiqueurs " often have 
ejtplosive articulation, " word-swallowing," sudden stoppage of 
' Journal oj Amcriean Mrd. Aiboc, Feb, 21, 1905, 
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speech, disordered respiration, echolalia (repetition of a part^ 
word or phrase), or coprolalia (repetition of a blasphemous otl 
obscene word). 

Spasmodic lorti^oRis is one of the commonest and most severe I 
varieties of tic. Though the movement of the head ia apparently 1 
a unilateral one, the head being jerked constantly to one side,.J 
commonly to the left (see Fig. 33), it ia really bilateral, siaoeJ 
muscles on both sides of the neck are employed to produce thel 






movement, and the movement is sometimes combined with a back- 
ward jerk, a so-called retro-collic spasm. Severe torticollk usually 
begins after middle life. At first occurring in paroxysms, it 
ultimately becomes continuous during waking hours, and the 
affected muscles become hypertrophied from over-use. 

There is another group of movements which, originally excited 
by some peripheral irritation, may be classed as reflex apasniB, 
A spat^m, unlike a tic, begins locally, perhaps in a single muscle, 
and spreads to adjacent muscles. When the exciting stimulus 
is unilateral, the reflex spasm is usually unilateral also, but 
not invariably so, for bilateral reflex spasms also occur, as in 
tonic and clonic contraction of th' orbiculares oculorum (ble- 
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pharoapaam), the reault of corneal or conjunctival mflammation, 
or as in the case where a vaginal caruncle or anal fissure 
produces vaginismus with bilateral adductor spasm. Of the 
unilateral reflex spasms one of the most striking is the intense 
facial spasm which occurs in severe cases of trigeminal neuralgia or 
tic douloureux, which is not a true tic but a reflex spasm. In 
this disease the patient has paroxysms of agonising pain in one or 
more divisions of the trigeminal nerve. During a paroxysm, the 
face on the side of the pain is thrown into strong tonic con- 
traction, the eye is closed, the mouth is drawn up on the affected 
side, and the patient often presses bis hand desperately over 
the site of pain. Only when the acute stage of the paroxysm 
passes ofi do the facial muscles relax. Less severe unilateral 
facial spasm, either tonic or clonic, implicating some or all of the 
facial muscles, may occur from other reflex causes, generally in the 
territory of the fifth nerve, such as a decayed tooth, a non-erupted 
wisdom-tooth, a nasal polypus, Sec. But unilateral facial spasm 
also occurs, less frequently, in lesions of the facial nerve itself, 
as for example when tumours or abscesses compress the nerve. 
Sometimes it follows an attack of ordinary facial palsy, less 
commonly it may precede its onset, so that in every case of 
unilateral facial spasm we should search for local lesions, not 
only of the trigeminal but also of the facial nerve. 

Sometimes a refiex-apasm may persist as a habit-spasm, long 
after the original exciting cause has passed away. Such cases 
can usually be diagnosed by their history. Thus a lad lost 
his left arm by avulsion in a machinery accident. The stump 
was amputated at the shoulder-joint, but clonic spasms appeared 
in the trapezius and scapular muscles, and these persisted after 
all the posterior nerve-roots in that region were divided by 
operation. But other cases occur, even of unilateral apasm, with- 
out any reflex exciting cause or the history of one, and they 
are difficult to classify. Thus a lady whose menopause oc- 
curred at the age of forty-five, at the same time also lost most 
of her property through the failure of a bank. She gradually 
developed clonic spasm of the left facial muscles. At first, this 
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consisted merely in a slight flickering of the lower lid for a second 
or two, every few days, but the condition gradually increased in 
severity until, when she came under observation thirteen years 
later, the spasms affected all the facial muscles on one side, be- 
ginning as a flicke ing movement, and then becoming tonic and 
lasting from twenty to thirty seconds at a time, the eye being 
closed, the eyebrow elevated, the angle of the mouth drawn 
outwards, and the platysma thrown into strong contraction. In 
the intervals between attacks the face was symmetrical. Under 
treatment by bromides and galvanism this case became rapidly 
better. 

Finally, there are numberless varieties of hysterical spasms, 
apart from the hysterical " fits," which have abeady been dis- 
cussed. We can only refer to some of the commoner types. 
Thus saltatory spasm consists of a series of jumping or skipping 
movements, which occur whenever the patient assumes the erect 
posture. A similar spasm, less severe in degree, may produce 
paroxysms of trembling in the legs, as in a hysterical girl of nineteen 
with many other stigmata of hysteria, in whom the spasms ceased 
at once when she lay down. All sorts of movement, however, 
may occur in hysteria, simulating almost any kind of tremor. 
For instance, another hysterical woman of twenty-one had constant 
movements of the face, left arm, and both legs, resembling those of 
athetosis but being very much faster. In her case typical hysterical 
contractures and segmental anaesthesia of the hysterical type, 
together with the normal state of the reflexes, &c., aided in the 
diagnosis of hysteria, which disease will be further considered in a 
subsequent lecture. 



LECTURE VII 

APHASIA 

We exchange ideas with our feUow-men chiefly by means of speech. 
Speech is an arbitrary code of aignala, vocal or written. These 
signals are perceived by our auditory or visual centres. Every 
country has its own particular code or language, which is learned 
by each of its inhabitants. Gestures and mimic movements, as 
a means of communication, although international, have a very 
limited field of usefulness as compared with speech. Two in- 
dividuak, each ignorant of the other's language, can certainly 
communicate with each other after a fashion by means of gestures 
alone, but they cannot express many ideas in this way, but 
only simple primitive emotions such as pleasure, anger, surprise, 
and so on, or pantomimic imitations of certain acts. 

There are three chief classes of cases in which the functions 
of articulate speech may be lost. Firstly, there are conditions in 
which the patient's higher intellectual functions are in abeyance, 
either congenitally as in idiots, or from disease as in acquired 
dementia, coma, or in certain cases of hysteria. Such patients 
are speechless, but they are not aphasics. Secondly, there are 
the cases where the higher intellectual centres are capable 
of function, but the cortical speech-centres which control the 
motor acts of speaking and writing, or the sensory processes of 
recognising spoken or written words, are diseased, and yet the 
patient has not necessarily any paralysis of the peripheral organs of 
speech, nor is he necessarily deaf or blind. To this group the term 
" aphasia " is applied. Lastly, there are the cases where, with 
intact intellectual functions and normal cortical speech-centres, 
there are defects in the peripheral organs of articulation, so that 
the patient is unable to articulate distinctly — for example, cases 
of deft palate, post-diphtheritic palsy of the palate, facial or hypo- 
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glossal paralysis, bulbar paralysis, and so on. These are affections, 
not of speech proper, but of articulation. 

Aphasia may be defined as impairment or loss of speech due 
to the loss of memory for those signs, vocal or written, by means 
of which we exchange ideas with our fellow-men. An aphasic, 
unless his higher intellectual centres are impaired, usually pre- 
serves his powers of gesture and of pantomime. Aphasia is due 
to disease, organic or functional, of certain well-defined special 
centres in or near the cortex of the brain. These cortical centres 




Fio. 34. — Diagram of left cerebral hemisphere, showing approximate 
positions of the centres concerned in speech. 

A. Auditory word-centre. la-„-^-„ 
V. Visual wordK5entre j^senwry. 

Sp. Vocal word-centre. i \r«f /,» 

W. Motor centre for writing, f •^»o^<'»^- 

exist on both sides of the brain, but ordinarily in right-handed 
people the speech-centres on the left side of the brain are pre- 
dominant. 

Let us consider the speech-centres somewhat more in detail. 
For the interchange of ideas two distinct processes are required — 
one sensory, the other motor. The sensory process includes the 
hearing and understanding of spoken words, and also the seeing and 
understanding of written or printed letters. The memories of 
words heard and seen are stored up in specialised parts of the 
auditory and visual centres, named respectively the auditory word- 
centre and the visual word-centre (Fig. 34). The auditory word 
centie is at the posterior end of the first temporo-sphenoidal con- 
volution, the visual word-centre is in the angular gyrus. Either 
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centre may be diseased ; so that we have two varieties of 
Bensory aphasia, viz. — anditor; aphasia and visnal aphasia. Then 
there is in speech the motor element, consisting of the motor 
act of expressing ourselves in words, either vocally or by means 
of writing. The memories of these motor acts of vocal speech are 
stored up at the posterior end of the inferior frontal (Broca's) 
convolution, and the adjacent part of the ascending frontal con- 
volution. If this centre be destroyed, we have motor aphasia 
Earlier writers used to describe a separate centre 
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(after Bramwell). 
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for writing (independent of the vocal word-centre), a lesion of 
which would produce loss of the faculty of writing— agraphia. But 
no case has been verified pathologically in which a focal lesion has 
produced pure agraphia without affection of vocal speech, so that 
the writing -centre, although it must be represented diagrammati- 
cally in any theoretical scheme of cortical speech -centres, is probably 
merely a part of the ordinary psycho-motor centre for the upper 
extremity. 

Fig. 35 is a scheme of the connection of the various centres 
concerned in speech. Let us first notice that the motor vocal 
word-centre is subservient to the auditory word-centre, and that 
the writing-centre is similarly subservient to the visual word- 
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centre. A child leams to speak first by hearing spoken words 
and then imitating them. Therefore speech at first is entirely 
auditory in origin. Later, in learning to read, the meaning of each 
word is learned by associating the letters seen with words heard 
spoken, so that the auditory word-centre acts as the instructor of 
the visual word-centre. 

In most people, during the process of silent thought, words 
are revived primarily in the auditory word-centre, and there is 
usually a simultaneous revival of the same words in the visual 
word-centre. But in other people the revival in the visual word- 
centre comes to be of greater importance. Accordingly we may 
classify people into " auditives " and " visuals " according to their 
mode of revival of words in thought. Most of us are " auditives." 
Simultaneous revival of word-images in several speech-centres 
makes our comprehension of the idea more perfect. Thus a 
diflScult concept is better understood if we read it aloud, because 
thii involves the activity of the visual, auditory and vocal 
word-centres. 

Aphasia commonly results from organic disease of one or more 
of the cortical speech-centres, or of the sub-cortical fibres connect- 
ing them. The most frequent organic causes are embolism, haemor- 
rhage, or thrombosis, cerebral abscesses and cerebral tumours. The 
differential diagnosis between these various conditions depends 
largely on the history ; embolism producing the symptoms suddenly, 
hfemorrhage taking several minutes, thrombosis taking perhaps 
hours, abscess and tumours being still more gradual in onset. But 
we also meet with cases of temporary or fimctional aphasia, 
sometimes from mere debility or exhaustion, sometimes following 
a paroxysm of migraine or a ** congestive attack " in general 
paralysis, or after an epileptic fit. 

In investigating a case of aphasia we should first note whether 
the patient has other signs of gross cerebral lesion, such as 
hemianopia, or hemiplegia, and should inquire whether he is 
naturally right- or left-handed. Most children are taught to write 
with the right hand, whether they are right-handed or not, and 
therefore in determining this point we inquire with which hand 
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a man draws a cork, throws a stone, ifec. : or if a woman, with 
which hand she combs her hair. 

The following series of inquiries (baaed on Beevor'a scheme) 
should then be made. The capital letters in parenthesis indicate 
the parts of the brain involved in each case. 

1 . Can the patient spontaneously utter intelligible voids ? 
(Sp.) Note the extent of his vocabulary. Can he pronounce all 
■words or only a few ? Get the patient to talk spontaneously, and 
observe whether he talks fluently or misplaces words or syllables, 
whether he talks in disjointed phrases, ("telegraphic" type of 
Bpeech,) or whether he talks unintelligible jargon. 

2. Can he understand words which he hears ? (A.) Ask him 
to touch his nose, ear, eye, chin, rStc, in turn, thus testing his 
interpretation of nouns. Then ask him to amile, whistle, shut 
his eyes, &c., thus testing his comprehension of verbs. Some- 
times we find that the patient executes the first command correctly, 
but continues to repeat the same act in response to difierent 
commands. A patient can sometimes sing the words and air of 
a song, when he is unable to repeat the words in a speaking 

3. Can he understand written questions or commands which 
ie sees ? (V.) Write down and show him simple sentences, such 
88 " How old are you ? " " Put out your tongue." " Give me 
your left hand." 

4. Can he write spontaneously ? (W.) If his right hand is 
paralysed, let him try with the left. Observe whether he writes 
intelligibly, whether he misplaces words or syllables, or whether he 
scribbles meaningless signs. 

5. Can he copy from printed to written letters ? {V— W-) 
Print some word such as " Hospital " or " Monday," and get him 
to copy this. 

6. Can he write to dictation words which he hears > (A-» V— W.) 

7. Can he pick out objects of which he hears the name ? 
(A-»V ) Place in front of him a heap of objects, such as a key, 
B shilling, a match, a pencil, and ask him to pick out each in turn. 

he repeat words heard ? (A— Sp.) Try him first wi 
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simple words and phrases ; e.g. " cat," " dog, ' " nurse," " good- 
moming," &c. 

9. Can he name objects seen, and can he read aloud from words 
shown to him ? (V-^A-^Sp.) Point to different objects and ask 
him what they are. 

10. Does he imderstand gestures and pantomimic movements ? 
Without speaking to him, get him to imitate you when touching 
the nose, spreading out the fingers, protruding the tongue, &c. 

Auditory Aphasia, or Word-Deafaess.— The patient in this 
case is not deaf, but simply word-deaf. He hears ordinary sounds 
and noises, but spoken words are not understood ; they sound to 
him like an unknown tongue. The character of the symptoms 
varies according as the lesion is subcortical or cortical in position. 

(a) Subcortical, or Pure Auditory Aphasia. — ^This is 
extremely rare. Here the lesion simply blocks the way-in for 
spoken words The patient therefore has word-deafness — i,e. 
he is imable to understand what is said to him ; he is also unable 
to repeat spoken words or to write from dictation. But the auditory 
word-centre being still intact, he possesses all his memories of 
auditory speech, and therefore spontaneous speech is perfect. ' 
Moreover, the visual word-centre being in normal working order, 
he is still able to read, and, as a matter of fact, leading is his 
only means of eceiving messages from other people. 

(b) Cortical Word-Deafness. — This is much commoner than 
the other variety. Here the lesion involves the cortical centre itself, 
and the auditory memories of spoken words are obliterated. And 
therefore, in addition to the previous defects of word-deafness with 
inability to repeat spoken words or to wiite from dictation, there 
are other symptoms due to the fact that the motor speech-centre is 
no longer controlled by the auditory word-centre. Internal speech 
and thought are impaired, and so the patient makes mistakes 
whether in speaking spontaneously or in reading aloud. He also 
makes mistakes in writing, especially in spelling. He talks fluently 
enough, it is true, but he tends to mix up his words or syllables, 
and in a severe case may jabber unintelligible jargon. Word- 
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deafness renders the patient unaware of his own errors. This, aa 
we shall see, is in marked contrast with motor aphasia, where the 
patient recognises his own mistakes as soon aa he has uttered 
them. If the lesion of the auditory word-centre be incomplete, 
the word-deafness and resulting errors of speech are also partial. 
These latt«r may, in a slight case, be confined to inability to name 
objects, i.e nouns, the patient being still able to express abstract 
ideas. Thus a partially woid-deaf patient, who is unable to name 
a knife shown him, may say, " It is for cutting." Or again, partial 
word deafness may produce simply confusion of words ; the patient 
may say one word when he means another {parapfuina). It rarely 
happens that word-deafness remains permanent and complete ; the 
auditory word-centre in the opposite hemisphere generally com- 
pensates, to some extent, as time goes on. 

The extent of mental disturbance in word-deafness varies 
according to whether the patient be a strong " auditive " or a 
strong " visual." In the latter case the mental impairment is 
much less than in the former, and the disturbances of motor speech 
are but slight. 

The auditory and visual word-centres are fairly close together, 
and more than this, they are supplied by the same branch of the 
middle cerebral artery (see Fig. 19, p. 34) ; so that it is not un- 
common for a single arterial lesion, e.g. a thrombosis, to affect both 
centres together and to produce a combination of word-deafness 
and word-blindness. 

Tiaual Aphasia, or Word-Blindness (Alexia) — In word-blind- 
ness the patient can see, but cannot understand printed or written 
characters. They appear to him like strange hieroglyphics. He sees 
the shape of the letters, but they convey no meaning to his mind. 

Here, as in word-deafness, the symptoms vary in degree. The 
patient may be unable to recognise a single letter (letter-blindness), 
or he may be able to spell out the letters singly but unable to read 
syllables or words. Often a patient who is unable to read any 
other word, can recognise his own name. Frequently he retains 
the power of recognising numbers and of doing addition, sub- 
traction, and multiplication sums. We have to recognise two 
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varieties of word-blindneas, according as the lesion is cortical or 
subcortical in position. 

(o) Subcortical, or Pure Word-Blindness. — Here the way- 
in for visual word-impression ia deatroyed, the visual word- 
centre remaining intact. The patient cannot understand written 
or printed words, nor can he read aloud, but he still retains 
the power of writing spontaneously and from dictation ; and 
therefore he can express his thoughts perfectly in writing, but 
is unable to read what he has himself written. Inasmuch as 




KlO. 3Q. — Diagram representiog a lesioa (indicated by tbick black line) 
which produces pure word-blindness (Bastian). 
C. C. PtnUrior exlrenily ot eorpiu cilloiuin. 
b. b. PibnH connecting f ncli hilt-vlaioii centre with Uia vUuml «onl.centr* ol (he ume Bide. 

a subcortical lesion, in order to produce word-bUndness, must be 
beneath the angular gyms and in auch a position as to cut o9 the 
afferent visual impulses from both half-viaion centres to the visual 
word-centre in the angular gyrus, it will necessarily implicate the 
optic radiation to some extent. And therefore a pure or subcortical 
word -blindness ia always asaociated with hemianopia or, when 
partial, with hemi-achromatopsia (Pig. 36). 

(b) Cortical Word-Blindness. — In this variety, in addition to 
the symptoms just described, there ia loss of the memories of written 
or printed words, and therefore, inasmuch as the visual word-centre, 
which controla the writing-centre, is destroyed, the patient haa 
agraphia. He ia unable to write spontaneously, to copy from printed 
into written characters, or to wnte from dictation. If the lesion 
of the visual word-centre be partial the alexia and agraphia are 



also incomplete, and mistakea in writing may amount simply to 
the writing of wrong words, syllables or letters— -ao-called " par- 
Offraphia." 

These points are illustrated by Bra m well's well-known diagram 
(Fig. 35). in which a lesion at the position marked 1, destroying 
fibres passing from one half-vision centre to the visual speech 
centre, would not produce word- blindness. A lesion at 1, destroy- 
ing fibres passing from both hall-viaion centres to the visual speech 
centre, would produce word-blindneaa but not agraphia, since the 
visual speech centre is unaffected and is able to influence the 
motor writing -cent re. A lesion at 2, destroying the visual speech- 
centre, would produce word -blindness and agraphia. A lesion at 
3 would produce agraphia (unless the motor writing -centre could 
be brought into action in some roundabout way), but not word- 
blindness, the visual speech-centre being intact. 

Motor Aphaaia. — In this variety the patient has lost the 
power of expressing himself by spoken words. He can neither 
speak spontaneously nor can he read aloud. And yet (unless the 
motor speech-centres on both sides of the brain are destroyed) be 
is not absolutely dumb. As Hughlings Jackson puts it, the patient 
is speechless, but as a rule not wordless. He can usually utter 
intelligently a few words, such as " yea " and " no," by means of 
the speech-centre on the uninjured aide, and in addition he may 
have other words or phrases, mostly interjections, such as " □ 
" oh my ! " " damn ! " " by Jove ! " — so-called " recurrent utter- 
ances" — which he utters automatically when excited, or when 
making an effort to apeak. A patient who has motor aphasia, 
unlike a word-deaf person, is conscious of his own errors. 

We have to distinguish two varieties of motor aphasia, accord- 
ing aa the lesion is cortical or subcortical. 

(a) Subcortical, or Pure Motor Aphasia. — Here the patient, 
though perfectly intelligent and able to understand spoken and 
written language (by means of his uninjured auditory and visual 
word -centres), cannot utter spoken language, either spontaneously 
by reading aloud or by repeating what he hears. This is because 
the way-out for spoken speech is blocked. But his mental speech 
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processes are unimpaired, and if the outgoing fibres from the 
writing centre are unimpaired, he is able to express himself in 
writing, as in the scriptural case of Zacharias, the father of John 
the Baptist (St. Luke, chap, i.), and in many cases the patient 
can indicate by signs how many syllables or letters are in the 
word which he desires to speak but cannot utter. 

(b) True Cortical Motor Aphasia. — ^In this the cortical centre 
of Broca is destroyed. The patient has not only all those defects 
of a subcortical case, which we have just considered, but, in 
addition, his mental processes of internal thought are impaired, 
since the memories of words spoken and written by himself are 
impaired. He has therefore difficulty in understanding compUcated 
sentences, whether spoken or written. Together with difficulty in 
vocal speech there is often (though not always) associated a similar 
difficulty in writing — agraphia — proportional to the defect of speech. 

Pure isolated agraphia, without any other symptom, does not 
occur, and as we have seen, the commonest variety of agraphia 
is that due to cortical word-blindness. The study of agraphia 
due to sensory aphasia is easier than that associated with motor 
aphasia, because in the sensory aphasia there is no necessary motor 
paralysis of the right arm or hand, whereas in motor aphasia the 
patient has to make his attempts at writing with the left hand. 

Such are the chief types of aphasia. Clinically, however, it is 
commoner to meet, not with pure auditory, visual, or motor 
aphasia, due to a small focal lesion, but with combinations of 
these, or with total aphasia, the result of a larger destructive 
lesion implicating several or all of the speech centres. Such severe 
aphasias, of course, produce a more profound degree of mental 
deficiency, and inasmuch as the same artery, the middle cerebral, 
supplies not only the speech centres, but also the other cortical 
motor areas and the corpus striatum (see Fig. 19), total aphasia is 
usually combined with severe right hemiplegia. 
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DI80EDEBS OF AKTICULATION 

It is necessary to distmguisli clearly between speech and articula- 
tion. Speech is a cortical function, articulation is mainly bulbar. 

Disordered articulation, or dTsarthiia, signifies difficulty in per- 
forming the co-ordinated muscular movements necessary for the 
production of the consonants and vowels which go to form syllables 
and words. 

In simple dysarthria there is no affection of the cortical 
centres or paths which are concerned in the processes of speech 
proper. A patient, for example, who has advanced bulbar palsy, 
even when be is unable to articulate a single word, is not, strictly 
speaking, speechless. He is inarticulate, which is quite a different 
thing. His mental speech-processes remain normal, be can still 
express himself fluently in written speech, and he is able to under- 
stand everything he hears or sees. 

The peripheral mechanism of vocal speech is partly musical 
(or voiced), consisting in vibration of the approximated vocal 
cords. It is also partly consonantal (or voiceless), consisting in 
the co-ordinated action of numerous muscles of the lips, tongue, 
palate, and pharynx. The term " articulation " is specially applied 
to this latter, the consonantal element. 

To test a patient's power of articulation, we listen to his 
ordinary conversation, or we ask him to read aloud a passage 
from a book or newspaper, and then notice how he pronounces his 
words. Then, if he shows any abnormality in connection with 
particular consonants, we aak him to repeat " catch " words, 
chosen so as to present special difficulties, e.g. " British consti- 
tution," " bibUcal criticism," " West Register Street," " hippopo- 
tamus," " Burgess's fish-sauce shop," &c. 

Difficulties of articulation are the result of defects, consisting 
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either in paralysis or inco-ordination, of certain groups of muscles 
in the lips, tongue, palate, pharjmx, or larynx. And the underljdng 
defect may be either in the bulbo-muscular neurones (comprising 
the pontine and medullary nuclei, the peripheral motor nerves and 
the muscles), or it may be due to supra-nuclear affections in the 
cortico-bulbar neurones, at some point between the higher speech- 
centres and the bulbar nuclei. Or it may be due to ataxia of the 
organs of speech. 

Infra-nadear and Nuclear Affections of Articulation. — 

Articulation may be impaired as a result of paralysis of any of the 
motor nerves or nuclei supplying the articulative muscles. 

Unilateral hypoglossal paralysis (as in the case of a business man 
shown in Fig. 65, in whom this nerve was divided by a stab in the 
neck from a discharged employe) produces motor paralysis fol- 
lowed by atrophy of the corresponding half of the tongue. The 
paralysed half -tongue feels to the patient as if he had a foreign 
body in his mouth. This makes his articulation clumsy, lisping 
and indistinct, especially in the case of Unguo-dental (S, Z, Th.) 
and anterior linguo-palatal consonants (T, D, L, R.). But after a 
few days the patient becomes accustomed to the feeUng of his 
palsied half -tongue, and his articulative difficulty to a large extent 
disappears. 

Facial palsy, from its affection of the lips, renders labials (P, B.) 
and labio-dentals (F, V.) indistinct, and especially so when the 
palsy is bilateral. 

Bilateral paralysis of the palate, e.g. post-diphtheritic paralysis, 
congenital cleft palate, and syphiUtic perforation of the palate, 
all produce the same articulative difficulty, inasmuch as the nasal 
cavity cannot be shut off from the mouth. As a result the voice 
is nasal, and certain consonants are altered (B becomes M, D be- 
comes N, K becomes Ng, and so on), so that articulation as a 
whole is indistinct. 

Unilateral paralysis of the recurrent laryngeal nerve renders 
the voice hoarse, by paralysing one vocal cord, and so interfering 
with the phonation of vowels. But it does not interfere with the 
articulation of consonants. If the vagus root be affected at its 
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oint of exit from the medulla, the soft palate ia often paralysed 
the same aide (aee later, Cranial Nerves). But unilateral 
palatal palsy, iiidike bilateral, does not affect the articulation of 
consonants. 

Articulation may also become indistinct from disease of the 
bulbar nuclei — so-called glosso-labio- laryngeal paralysis, or bulbar 
poisy. In this disease there is a diffuse, progressive weakneaa of 
^e muscles of articulation, with atrophy and fibrillary tremors of 
e muscle fibres, especially those of the tongue and Ups. Articula- 
teon becomes more and more indistinct, saliva dribbles from the 
patient's trembling lips, and in advanced cases there is interfer- 
with swallowing and coughing. If, as is often the case. 
bulbar palsy is an upward extension of an amyotrophic lateral 
jBolerosis, there may be a concomitant muscular atrophy and 
fibrillary tremor in the muscles of the upper limbs, especially 
I the intrinsic band muscles. And, owing to affection of the 
pyramidal tracts, there is also exaggeration of the deep re6eses. 

There is a form of myopatkij — the facio-scapulo-humeral type 
of Landouzy and Dejerine, in which the facial muscles are 
Ktrophied. This aflfection is a bilateral one and the patient's 
lip protrudes in a characteristic fashion which has been 
termed the "tapir" type of lip. He has also a peculiar "trans- 
smile. In severe cases of this disease the articulation of 
bbial consonants becomes impaired just as it does in double 
Kial paby. 

Myasthenia gravis, when it aflects the bulbar muscles, repro- 
fluces all the features of bulbar palsy, with this difference, that 
the paralysis varies in its degree from time to time, becoming 
^entuated by fatigue. After a period of rest a patient so 
hfFected may resume with normal articulation, but. as he continues 
3 speak, his muscles gradually become exhausted, and hisarticula- 
bn becomes more and more indistinct. Not only the tips and 
tongne, but the ocular muscles, the muscles of mastication and 
TOrious muscles of the trunk and limbs, show evidence of temporary 
paralysis or fatigue, and ultimately the patient succumbs to fatigue 
of his respiratory muscles. 
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Articulative Ataxia — ^There are some diseases in which articu- 
lation becomes indistinct, not from paral}^is of the muscles but 
from ataxia. 

In Friedreich's ataxiay for example, the articulation becomes 
slow, thick, and clumsy, and the patient talks as if he had a 
foreign body in his mouth, so that his speech has been aptly 
termed the " hot-potato " speech. The pitch of the voice in this 
disease may vary from word to word, and in advanced cases a 
certain degree of mental feebleness is often superadded. 

In laryngeal tabes where the larjmx is afEected by ataxy the 
voice is tremulous, and when a tabetic patient has ataxia of 
the tongue his articulation becomes laboured. This lingual trouble 
in tabes is often associated with a peculiar constant rolling move- 
ment of the tongue on the floor of the mouth, even when the 
patient is not speaking. And the patient often has an anno3dng 
subjective sensation in his tongue, as if it were covered with 
blotting-paper, which he tries to get rid of by a restless rolling 
of the tongue. 

Supra-nuclear or Cortico-bulbar Affections of Articulation. 
— Articulation may be affected where the upper or cortico-nuclear 
neurones are affected. The slurring articulation of many cases of 
acute alcoholic intoadcatum is familiar to laymen, being especially 
marked in the pronimciation of labial and anterior linguo-dental 
consonants. In rare instances alcoholic dysarthria persists for 
days after the alcohoUc celebration. ToUmer and other French 
authorities ascribe this circumstance to cerebellar intoxication. 
Many alcoholic patients realise their own articulative difficulty, and 
in endeavouring to compensate for it, they utter certain words 
with a deUberateness and undue emphasis that betrays them. 

Very similar to the alcohoUc articulation is that of general 
paralysis of the insane. But the typical general paraljrtic shows 
also a characteristic fibrillary tremor of all the muscles around 
the lips and nose. 

Both in acute alcoholism and in general paralysis there is 
often a tendency to choose an occasional wrong word, or to mis- 
place syllables. Such defects are not bulbar but cortical in origin. 
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In the later stages of general paralysis, articulation may be totally 
onintelligible, being reduced to a mere mumble. 

After an attack of hemiplegia, right-aided, the patient is often 
aphasic. But even in a left-sided hemipl^a where no true 
aphasia exists, it ia not uncommon to find a temporary change in 
the articulation, which loses its crispness, and becomes a little 
laboured and indiatinct. This condition usually passes oft after a 
few days. 

In cases where a patient has a bilateral hemiplegia we often 
meet with " psettdo-balbar" paralysis. The most common history 
is that there have been one or more hemiplegic attacks, all confined 
to the same side, but at last the patient has an attack on the 
opposite side. This now producer, in addition to the classic signs 
of a double hemiplegia, pseudo-bulbar paralysis, with thick, in- 
distinct articulation, closely resembling that of true bulbar palsy 
and with the same difficulty in swallowing, coughing, Ac, but 
without atrophy or fibrillary tremors of the affected muscles. 
The pseudo-bulbar patient is emotionally irritable ; he laughs, or 
mote often cries, on slight provocation, and, unlike the subject of 
true bulbar paralyds, he is generally somewhat deficient mentally. 
And there is usually a history of successive (more rarely of simul- 
taneous) attacks of hemiplegia on opposite sides of the body. 

Double athetosis is a disease which is usually congenital. It 
is characterised by wild wriggling and twisting movements of all 
the limbs, chiefly on attempted voluntary movements, and by 
grimacing of the face, together with spastic rigidity of the affected 
muscles. There is generally a certain degree of mental deficiency. 
In this disease articulation is often affected. The grimaces of the 
face and of the tongue muscles interfere considerably with articu- 
lation. Moreover, irregular spasmodic contractions of the dia- 
phragm and other respiratory muscles give the voice a curiouslyjerky 
or groaning character, due to sudden interruptions of breathing. 

Patients suffering from disseminated sclerosis frequently have a 
peculiar so-called " staccato " speech, in which the words are 
enunciated in a jerky mincing fashion, very difficult to describe, 
but easy to recognise once it has been heard. This is sometimes 
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called the " scanning " speech, from its fancied resemblance to 
the scansion of Latin or Greek verse. 

In paralysis agitans, as the disease advances, the patient's 
voice becomes thin, feeble and reduced almost to a monotone, 
whilst his articulation, like his gait, acquires a " festinant " char- 
acter. When speaking, he begins slowly, but towards the ends 
of sentences or long words he tends to hurry, so that the final 
syllables are pronoimced hastily. Together with this we have 
the characteristic " starched," expressionless face, the Parkin- 
sonian mask, commencing imilaterally and ultimately becoming 
bilateral. 

Severe cases of chorea may have the articulation severely inter- 
fered with, owing to sudden violent movements of the face, tongue, 
and respiratory muscles. Speech becomes hesitating and jerky, 
and in very bad cases the voice may be reduced to a whisper. 

There are also affections of articulation due to functional 
cortical disturbances. Of these the most famihar is stamiliering, 
which consists in a want of co-ordination between the vocal 
(laryngeal) and consonantal (oral) mechanisms of speech, so that, 
in the common type, the patient sticks at a consonant, which he 
often continues to repeat, over and over again. He misdirects 
his energy on the consonants, instead of touching them lightly 
and passing on to the vowel sounds. Most stammerers lose their 
stammer when they sing, their attention being then directed to 
the vocal part of speech. 

A rarer variety of stammering is that in which the patient sticks 
at initial vowels. This is due to temporary spasm of the false 
vocal cords, and the patient remains with his mouth wide open 
until the spasm relaxes, when his words suddenly rush forth in a 
hurried stream until he has no breath left. He then takes another 
breath and the precipitate rush again occurs.^ 

^ Cathcart lias pointed out that this variety of stammering is described 
in Shakespeare's ** As You Like It " (Act iii. Scene 2) as follows: — 

'* I would thou couldst stammer, that thou mightst pour out this con- 
cealed man out of thy mouth, as wine comes out of a narrow-necked bottle, 
either too much at once, or none at all. I prithee, take the cork out of thy 
mouth that I may drink thy tidings." 
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Many Btammerers acquire various tricks, chiefly through their 
efiorts to overcome the stammer. Thus extra noises may be 
thrown in, e.g. sudden inspiratory granting or whooping noises, 
or they make grimaces or curious contortions of the Umbs. 

This leads us to recall the various articulative tics or habit- 
spasms which are met with, either in conjunction with stammering 
or independently of it. and these may be of the moat varied char- 
acter. The patient's speech may be interrupted by weird pharyn- 
geal barking or grunting noises. Or the articulation may be 
monosyllabic, a whole breath being taken for each syllable. Or, 
again, it may be jumbled up in the most extraordinary ways, 
though hysterics usually interpolate, now and then, a clearly 
articulated sentence or phrase amongst the other unintelligible 
ones. Hysterical aphonia is fairly common, and can usually be 
lecogniaed by the history, together with the characteristic laryngeal 
appearances. We also meet with cases of hysterical mutism, where 
the patient refuses to utter even a whispered word. 

Deaf-mutes are the patients who are popularly known as 
" deaf and dumb." A normal child learns to speak by imitating 
words which he hears, but if a child be congenitally deaf, he 
does not learn to speak, but remains deaf and dumb. Moreover, 
if he is born with normal hearing, but subsequently becomes 
deaf, e.g. from middle ear disease or from meningitis, if this occurs 
before the age of about six years, he usually loses his power of 
speech. Deaf-mutes can generally be taught to speak again by 
the oral or " lip-reading " method, where the child imitates the 
movements of his teacher's muscles of articulation and also learns 
to phonate, though usually with a harsh, discordant voice. But 
even deaf-mutes who have never been taught to speak, usually 
make noises of some sort or other, often pharyngeal snorts and 
grunts, or spluttering labial noises, and less frequently laryngeal 
sounds. They do this especially when excited. Tliis was the case 
with a deaf-mute who used to make weird snorting noises when 
playing football. These doubtless helped to smite terror into the 
hearts of the opposite side. The congenital deaf-mute is usually 
brighter and more clever than the acquired deaf-mute. Deaf- 
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mutes generally have a wonderful command of gestures and 
signs. 

The dumbness which is present in profound degrees of idiocy 
is not an articulative difficulty, but a true speech affection due to 
mal-development of the cortical speech-centres. An imbecile 
child is speechless because he has ho ideas to express; in this 
respect he differs from the deaf-mute, who is often bright and 
intelligent. 

Certain varieties of deficient articulation are met with in 
children or in adults who are mentally more or less childish. The 
condition known as lalling consists in a want of precision in the 
pronunciation of certain consonants. Thus a patient may substitute 
the uvular R for the ordinary linguo-palatal R, or he may sub- 
stitute W for R, so that " broken reed " becomes " bwoken weed." 
Or, again, the patient may substitute Th for S and is then said to 
lisp. These last two varieties are sometimes voluntarily assumed, 
as a fashionable aftectation, by young men not overburdened with 
brain power. More serious varieties of lalling are where the 
letter L is replaced by some other consonant, so that " elephant " 
may be pronoimced as " edephant," " esephant," " enephant," 
" erephant," &c. Still worse is it when the patient has difficulty 
with K or 6, their places being taken by T and D respectively. 

As a general rule, it may be stated that lalhng on a single 
consonant does not necessarily indicate defective intellect, whereas 
lalling on many consonants, if the patient has passed the age 
of childhood, should arouse the suspicion of mental deficiency, 
although lalling is a normal stage in the process of learning to 
speak. 

Finally, there is the condition known as idioglossia, where 
from difficulty in pronouncing his consonants a child retains the 
correct vowels, but substitutes other consonants and seems to 
speak a new language of his own. In the course of time the 
child usually completely outgrows this weakness. 
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CRANIAL NERVES 

The lecogoition of cranial nerve palsies is, diagnoatically, of the { 
utmost importance, nor is it a nmtter of such difficulty as i 
coimnonly imagined. 

FiTBt, or Olfactory Nerves. — From the under surface of ths 
olfactory bulb on each side there arise some twenty minute nerves 
which perforate the cribriform ptate of the ethmoid to be dis- 
tributed to the upper part of the nose. To test the sense of Bmell, 
we direct the patient to close his eyes. We then hold aromatic i 
substances, such as oil of cloves, peppermint, or asaftPtida, in 
front of each nostril in turn, closing the other nostril with the 
finger. Ammonia or acetic acid must not be used to teat the | 
sense of smell, since these stimulate the fifth nerve (common sensa- 
tion), and may produce a pungent sensation in the nose, even 
when the sense of smell is lost. 

Anosmia, or loss of the sense of smell, is sometimes of 
diagnostic value. It may occur, for example, in congenital absence 
of the olfactory nerves, in lesions of the olfactory bulb or olfactory 
tract, in injuries of the anterior fossa of the skull, and when there 
is atrophy of the olfactory nerves in tabes. It also occurs very 
often in hysterical hemiplegia and is then associated with diminu- 
tion of the other special senses on the hemiplegic side. But the 
value of anosmia as a symptom is lessened by the fact that 
numerous local nasal conditions also produce loss of smell, e.g. 
nasal polypi or even a simple cold in the head. 

Parosmia, or perverted sense of smell, and various subjective 
hallucinations of smell occur not only in mental disease but also 
in gross lesions of the uncinate gyms, which is the cortical olfactory 
centre. But here again local nasal conditions may also cause 
olfactory sensations. e.g. the unpleasant odour perceived by a 
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patient sufEering from empyema of the antrum of Highmore, 
from which horribly offensive pus is escaping into the nose. 

Second, or Optic Nerve. — ^This contains not only visual fibres, 
but also the afferent fibres for the pupillary reflex. 

We have already referred to the course of the visual path from 
retina to cortex (Fig. 17, p. 32). In testing vision we should 
determine visiud acuity by means of test types at a fixed distance, 
such as six metres. Using Snellen's types, of which the largest 
should be readable at sixty metres, and the smallest at six metres, 
we direct the patient to read the letters from above downwards. 
If his vision is normal he will be able to read the smallest type at 
six metres. His visual acuity is then represented as V = f . But if 
he can only read down as far as the type which ought to be visible at 
thirty metres, then V = t^. Each eye should be tested separately, 
the test types being well illuminated and the patient standing 
with his back to the Ught. When the visual acuity is much im- 
paired, the patient may not even see the largest type, but can only 
count fingers at a short distance, or perhaps can only tell light 
from darkness. 

Colour vision is most conveniently tested by means of Holmgren's 
wools. These are thrown on a table well Ut by daylight, and the 
patient is given one particular test-skein of wool which is kept 
separate from the heap and told, not to name the colour, but to 
match it, selecting from the heap of coloured skeins all those which 
are like the test-skein, whether lighter or darker in shade. The 
patient is given a pale green test-skein. If his colour vision is 
normal, he will pick out all the pale greens correctly, but if he is 
red-green colour-blind he will select a grey or straw-coloured skein. 
Congenital red-green colour-blindness is the commonest variety. 
Yellow-blue colour-blindness is rarer. If a patient be totally 
colour-blind he will confuse with the test-skein all those of similar 
brightness, no matter what their colour may be. 

The size of the field of vision in each eye is of great importance 
and for its accurate measurement a perimeter is required. This, 
however, is a large and expensive apparatus. For cUnical purposes 
the following method is sufficient, presuming that the physician's 
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" own ^■isual fields are normal. The physician sits exactly opposite 
the patient, about a yard away from him and testa each eye 
separately. To test the patient's right eye direct him to cover up 

_ his left and to gaze steadily at the physician's left eye. Meanwhile 




of softening ft the left 
ocuipiiai tone 

the physician closes hia own right eye and looks steadily at the 
patient's pupil, wat«hing that the patient's eye does not wander 
from the fixation point. Then the physician, holding his own left 
id in a plane midway between himself and the patient, and 
;inning almost at arm's-length, brings his hand inwards from the 
itient'a ear towards the middle line, meanwhile moving hia own 
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fingers. If the patient's visual field is normal, he will catch sight 
of the moving fingers at the same time that the physician does so. 
If he does not, that visual field is contracted and the physician 
then brings his moving fingers inwards until the patient does catch 
sight of them. In this way we test both the upper and lower 
quadrants of the field on the temporal and nasal sides, in turn. 
If we find the visual field diminished in one or other eye, it is well 
to take a careful perimetric chart. 

The visual field may be concerUricaUy contracted. This condition 
is sometimes due to optic atrophy, the field being reduced to a small 
area surrounding the fixation-point, so that the patient looks at the 
outer world as though through a narrow tube. More commonly con- 
centric contraction of the visual field occurs in hysteria, the field 
on the hemiplegic side of the body being more contracted than that 
on the other side. Less frequently a cortical lesion of the angular 
gyrus, not implicating the subjacent optic radiation (Fig. 17), causes 
a similar concentric contraction of both fields, more marked in the 
eye of the side opposite to that of the brain lesion (Fig. 37). This 
is somewhat clumsily named crossed amblyopia, but, as previously 
observed, it is much commoner in hysteria than in organic brain 
disease, and in hysteria it is frequently associated with diminution 
or loss o| other special senses on the side of the more contracted 
field whose colour sense is frequently lost (achromatopsia). 

Hemianojna (Fig. 37a) means blindness of half the visual field, 
right or left as the case may be, from causes other than retinal 
disease. It affects the visual field of both eyes, and is due to a lesion 
of the visual fibres at or behind the optic chiasrrui. Such chiasmic 
lesions may be the result of pressure by tumours, syphiUtic or 
inflammatory affections of the basi-sphenoid, by tumours of the 
pituitary body (as in acromegaly), or by tumours of the brain or 
of its membranes. We have already considered the signs of lesions 
of the optic tracts, and it is convenient here to recall the effects 
of lesions of the optic chiasma. 

(A) If the lesion be in the central part of the chiasma, inter- 
rupting the decussating optic fibres (belonging to the nasal halves 
of both retinae), there is blindness in the outer half of each 
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visual field : — bi-temporal hemianopia (Fig. 38). Thia aometimea 
occurs in acromegaly and in the caae of other pituitary tumoiirs. 

(6) If the lesion be situated at one oi other lateral extremity 
of the chiasma, it will interrupt merely the non-decussating fibres 
of the optic nerve and optic tract on that side, causing unilateral 
nasal hemianopia in the corresponding eye. To produce bilateral 
nasal hemianopia there must be two separate lesions, one at each 
end of the chiasma, a condition which very seldom occurs. A 
lesion involving the central part of the chiasma and extending to 
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Fio. 38. —Disgram ol coarse of vUual fibres in optic obiumA. 

(Hamilton.] 

one or other side (Fig. 38, A + B) will produce the sum of these two, 
namely bi-temporal hemianopia plut unilateral nasal hemianopia, 
i.e. total blindness of one eye with temporal hemianopia of the 
other. 

(C) A lesion of the left optic tract behind the chiasma produces, 
as already seen, hemianopia in the right halves of both fields 
of vision. 

(D) A lesion of one optic nerve simply causes blindness in the 
corresponding eye. 

In rare cases we may have a qvadrantic hemianopia in which 
only one quadrant (instead of one-half) of both visual fields is blind. 
Thia is generally due to a lesion hmited to part of the cortical half- 
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vision centre in the ciineate lobule. The calcarine fissure divides 
the cuneus into an upper and a lower part. A lesion of the cuneus 
above the calcarine fissure causes blindness of the lower quadrant, 
whilst a lesion below the calcarine fissure causes blindness of the 
upper quadrant of the corresponding half-field.' 

The optic discs and retinsB should be examined with the 
ophthalmoscope in every case of nervous disease. The most im- 
portant conditions to look for are optic neuritis and optic atrophy. 
Optic neuritis occurs in nimierous pathological conditions within 
the skull, especially in intra-cranial tumours and in tuberculous 
meningitis. But it also occurs in nephritis, in lead poisoning, in 
diabetes, and in severe ansemia; and these four conditions must 
always be excluded before we diagnose gross intra-cranial disease. 
Optic atrophy may occur primarily, as in tabes and disseminated 
sclerosis, or it may be a secondary post-neuritic process. Apart 
from optic neuritis and optic atrophy, we must be on the look-out 
for other pathological conditions of the fundus, such as choroiditis, 
albuminuric retinitis, tubercle of the choroid, occlusion of the 
central retinal artery, retinal hsBmorrhage, &c. 

It must be remembered that a patient may have severe optic 
neuritis without any impairment of vision. Optic atrophy, on the 
other hand, causes the visual field to contract concentrically to a 
greater or less extent, whilst the visual acuity diminishes and 
ultimately the eye becomes blind. 

Third, Fourth, and Sixth Nerves. — ^It is convenient to study 
together these three nerves which, between them, innervate all 
the voluntary muscles of the eye. The distribution of each is as 
follows : — ^The third nerve (oculo-motorius) suppUes all the external 
ocular muscles except two : — ^the superior oblique supplied by the 
fourth nerve, and the external rectus supplied by the sixth. It 
also suppUes the voluntary part of the levator palpebrse superioris 
(the involimtary part being suppUed by the cervical sjonpathetic), 
and it contains fibres which indirectly, through the ciUary ganglion 
and short ciliary nerves, supply the non-striated sphincter pupillae 

1 Hensclien, Le Centre Corticale de la Vision. Intemat. Med. Congreas, 
Paris, 1900. 




CRANIAL NERVES 



103 



md ciliary muscle. The fourth nerve (patheticus) supplies the 
feuperior oblique alone, the sixth nerve (abducens) the external 
Ktus alone. 
Until comparatively recently, the motor nucleus for the pupil 
Was generally considered to be located in the third nucleua, and 
I a special part of it near its anterior end (the so-called Edinger- 
Westphal nuclei, situated close to the middle hne, one on each side, 
consisting of small nerve cells and embedded amongst the other 
brger cells of the oculomotor nucleus). And to explain the 
occurrence of loss of the light-reflex various theoretical teaionfi 
Were assumed, sometimes in these Edinger - Westphal nuclei 
(Bemheimer '}, sometimes in Meynert's fibres leading from the 
Miterior corpora quadrigemina to the supposed pupillary centre 
the third nucleus. But against the first of these theories, 
cases have been recorded of tumour of the mid-brain completely 
destroying the oculomotor nuclei and so producing ophlbaimoplegia 
externa, and yet the pupillary reflex atill remained {Biancone,* 
Jacobsen'), Moreover, total ophthalmoplegia (internal and ex- 
ternal) has occurred without any affection of the Edinger- 
t Westphal nuclei (Monakow *). Further, degeneration of Meynert'a 
Bbres has not been demonstrated, even in cases of tabes or 
general paralysis where loss of the pupillary light-reflex is one 
of the commonest chnical phenomena. Moreover, experimental 
and clinical evidence (Piltz,^ Bach") has shown not only that the 
eiUary ganglion is the peripheral motor nucleus controUing the 
rfphincter pupillfB, but Marina,' in a series of twenty-eight cases 
Kof tabes and general paralysis exhibiting the Argyll-Robertson 
JIapil, found this ganglion invariably degenerated, and in one of 
>hem where the Argyll-Robertson phenomenon was present in one 
, the ciliary ganglion was degenerated on that side alone, the 
[angUon of the other aide being normal. 

The Pupil. — We note the size of the pupil, both in a bright 

V. Graete's Anhiv., 1897. ' RivUta di Frtniatria. 189D. 

' DettUcbt Mtd. WtKhtnaek.. 1900. 

» Othim-pathologU, 4t* Aiifl. 1906, p. 1053. 

' N»mvloguEht» CtMraUtlaU, 1903. ' Zeibich. fUr AngenhtitkuTult!, 190*. 

' Annali di Ncrrologia. IDOL 
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and in a dim light, and we observe whether the pupils are equal in 
diameter. Abnormal dilatation of the pupil (mydriasis) is often 
present in anaemia or neurasthenia, but it may occur, on one or 
both sides, in organic nervous disease. Mydriasis may be either 
paraljrtic, from paralysis of the sphincter pupillsB, as in disease of 
the third nerve or ciUary gangUon, or it may be irritative, as 
when due to stimulation of the dilator pupillse. It is also seen 
when optic atrophy has caused bUndness, and is then due to the 
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Fig. 39. — Diagram of the path of the pupil-reflex (modified from Bach), 

absence of visual impressions. Myosis or abnormal contraction of 
the pupil occurs in pontine hsemorrhage, probably from irritation 
of inhibitory fibres leading from the brain to the ciliary ganglia.^ 
It is also present in many cases of tabes, as well as in certain 
cases of disease of the cervical region of the cord (notably in 
syringomyeUa) from interruption of the pupil-dilating fibres.^ 
Myosis is also caused by iritis and by the irritation of foreign 
bodies in the cornea. 

Variations in the size of the pupil may also be the result of 

^ Bach, Zeitachrifi fiir Augenheilkunde, 1904, p. 106. 
* See later, Cervical Sympathetic, p. 286. 
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mydriatic drugs, either locally instilled (atropine, homatropine, 
cocaine) or taken intemally (belladonna), whilst other druga are 
myotics, either local (eserine, pilocarpine) or internal (opi 
jaborandi). 

The outUne of the pupil should be carefully exaniined. Some^ 
times, instead of being circular, it is oval or irregularly polygonal. 
Such variations have an important diagnostic value. For if we 
exclude congenital malformation such as coloboma, operative pre 
cedures such as iridectomy, and disease such as iritis and synechisB, 
then it may be taken as a general rule that irregularity of the pupils 
signifies either tabes, general paralysis, or old syphilis, the lesion 
being either in the short ciliary nerves or in the ciliary ganglion 
itself. Irregularity of the pupil can be produced experimentally by 
stimulation or division of the short cihary nerves. Each eye must 
be tested separately, noting the efiect on the pupil of shading 
and uncovering, first the same eye and then the opposite eye. 

The pwpUlary reflex to light should always be observed. Nor- 
mally the iris contracts when hght falls on the retina, whether of 
the same eye (direct reflex) or of the opposite eye (consensual 
reflex). The light-reflex depends upon the integrity of a reflex arc, 
whose afferent limb is the retina and optic nerve, whose inter- 
mediate station is in the mid-brain and whose efferent limb passes 
through the third nerve and ciliary ganglion to the pupillary 
sphincter (Fig. 39). 

Loss of reaction to hght occurs therefore in optic atrophy, 
in paralysis of the third nerve, or in degeneration of the ciliary 
ganglion. Loss of the light-reflex with preservation of contraction 
during accommodation for near objecta^the classic Argyll-Robert- 
son pA«K>m«wri— occurs typically in tabes and in general paralysis 
of the insane. Marina has shown this to be associated with de- 
generation of the ciliary ganglion. It also occurs in blindness from 
optic atrophy. Wemicke^s hemiopic pupillary reaction is absence 
of pupillary contraction in certain cases of hemianopia, when a 
ray of light is thrown on the blind side of the retina. It signifies 
a lesion of the \-isLial path behind the chiasma, and below or at the 
corpora quadrigemina. In retro-quadrigeminal hemianopia, where 



106 



NERVOUS DISEASES 



the lesion is anywhere between the corpora quadrigemina and the 
visual cortex, the pupillary reaction is normal (Fig. 17). 

The reaction of the pupil to accommcdation is the contraction of 
the pupil which occurs when the patient converges the eyes to look 
at a near object. We test this by holding a finger close to the 
patient's face, first telling him to look at some distant object, 
and then suddenly to look at the finger. If he is blind, he 
can nevertheless converge by looking at his own finger. In 
paralysis of the third nerve there is total immobility of the 
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-Elschnig's diagram indicating the actions of individual 
ocular muscles. 
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corresponding pupil, both to light and on convergence. Loss of the 
contraction on accommodation with preservation of the light-reflex 
— a condition the converse of the Aigyll-Robertson phenomenon 
— ^is not uncommon after diphtheria, and is often accompanied 
by other evidences of post-diphtheritic neuritis, such as paralyBis 
of external ocular muscles or of the palate, loss of knee-jerks, 
&c. Paradoxical pupillary reaction is when the pupil dilates 
instead of contracting on accommodation. The reaction of the 
pupil to painful stimulation of the skin of the neck is important 
mth regard to the cervical sympathetic (see later, p. 286). 

Let us now consider the paralyses of external ocular muscles 
To detect paralysis of the ocular muscles, having first examined 
the pupils, noting their size and any irregularity of outline, and 
having tested their reaction to light and on accommodation, we then 
ask the patient to follow our finger with his eye, looking alternately 
up, down, to the right and left, and converging. Meanwhile we 
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observe whether there be any squint, deficient movement in any 
direction, diplopia, or nystagmus. 

If an individual muscle is paralysed, there is diplopia, squint, 
and deficiency of movement of tbe afiected eye towards the direc- 
tion of traction of the affected muscle. Fig. 40 is Elschnig's diagram 
indicating tbe action of the individual muscles. A simple rule, worth 
remembering in all cases of ocular paralysis, is that the afiected 
eye is displaced (by the unopposed antagonists) in a direction oppo- 
site to the direction of traction of the paralysed muscle, whilst the 

R Infr.', Rl^t lab. 
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Figs. 41 and 12.— Werner's " artificial memory " for the double images in ocular 
paralyses (ppWAo/mit Setieie, 1886). Fig. 41 shows the position ot the 
images in paralTsis ot the recti mascles. Fig. 42 in pamljBiB of the obliqae 
mascles. The dotted lines indicate " false " Images, the thick black lines 
" true " images. 



false image, seen by the affected eye, is displaced in the direction 
of traction of the paralysed muscle. Figs. 41 and 42 are Werner's 
well-known " memoria technica," showing the position of the false 
image in the various ocular paralyses. Fig. 41 shows the position 
of the fabe image in paralysis of any of the recti ; fig. 42 in 
paralysis of the oblique muscles. For example, Fig. 41 shows 
that in diplopia from paralysis of the left inferior rectus, 
(!) the false image is on the right of the true {i.e. it is crossed); 

(2) the false image has its upper end inclined towards the true ; 

(3) the false image is lower than the true ; and (4) the diplopia 
occurs on downward movement of the eyes. To test diplopia we 
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use a long lighted candle, at a distance of about three yards from 
the patient, holding it, first, exactly opposite the patient and 
moving it gradually from side to side and then from above down- 
wards. One of the patient's eyes is covered with a red glass, to 
differentiate the two images, and the patient has to tell us the 
relative position of the red and of the white candle. It is neces- 
sary to ensure that the patient keeps his head fixed during 
the process of testing. The false image is that seen by the para- 
lysed eye, the true image by the sound one. 

Diplopia is a more dehcate test than paralytic squint, for where 
there is slight paresis of an ocular muscle there may be no notice- 
able squint, and yet the diplopia may be quite appreciable to the 
patient. To detect a paraljiiic squint we direct the patient to follow 
our finger, moving it laterally from side to side, and then vertically 
up and down, and observe whether there is deficiency of movement 
of one or both eyes in any particular direction or directions. 

Nystagmus is an involuntary rhythmic tremor of the eyeballs, 
generally bilateral and symmetrical. The movement consists of an 
oscillation usually laterally, from side to side, but it is sometimes 
vertical or even rotatory. In most cases nystagmus occurs only 
when the eyes are voluntarily moved to an extreme degree either 
laterally or vertically. But sometimes, especially in the rotatory 
variety, nyBtagmus occurs when the eyes are directed straight 
forward. In cases where an ocular muscle has been paralysed but 
is in process of recovery, if we make the patient look steadily in a 
direction which necessitates the active movement of the formerly 
paralysed muscle, shght oscillatory nystagmus may develope. 
The symptom occurs in various organic diseases, notably in dis- 
seminated sclerosis, Friedreich's ataxia and cerebellar disease. 
It is present also in certain patients who have become more or less 
bUnd (though in complete bUndness the movement is more often 
a slow rolUng of the eyes), also in albinism, and a well-recognised 
form is miner's nystagmus, due to persistent ocular strain in a dim 
light. In cases where an ocular muscle has been paralysed but 
is recovering, if we direct the patient to look steadily in a direc- 
tion which necessitates the active innervation of the previously 
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paralysed muscle, slight oscillatory nystagmus may develope, 
analogous to the tremulousneaa of the hand after carrying a 
heavy weight. 

We are now in a position to recognise the aymptouia of paralysis 
of any of the ocular nerves. In a case of complete third nerve 
paralysis (Figs. 43 and 44) there is ptosis or drooping of the upper 
lid, from paralysis of the levator palpebrse, with over-action 
of the frontalis on that side, so that the eyebrow stands higher 
than normal. In hysterical ptosis (Fig. 45), on the other hand. 




Y\g. 43. — Total pamlyBiB of rieht tliird nerve from sjpbiiitic disease. 
Fig. M. — The same patient, the right eyelid lieing passirelj lifted to show the 
external ■tmbismua and dilatation of pupil on the pamljBed side. 

there is no over-action of the frontalis, nor is there in the ptosis of 
myasthenia gravis, where the frontalis is usually partially paralysed 
as well. In third nerve paralysis there is also external strabismus 
from unopposed action of the external rectus, and there is inability 
to move the eye upwards, directly downwards, or directly inwards, 
although a slight downward and inward movement can be executed 
by the superior oblique The pupil is dilated owing to paralysis of the 
sphincter iridia, and does not contract either to light or on attempted 
accommodation. Complete paralysis ot the third nerve is less 
common than is a partial paralysis, affecting one or more muscles. 
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Paralysis of the Fourth Nerve causes impairment o! the 
downward and inward wlieel -rotation of the eye around its 
an tero- posterior axis by tiie superior oblique. The deficiency 
of movement is difficult to see, and the paralysis is recognised _ 
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Fig. la. — Case of Icft-eiiled hyatcrical ptosis in h woman of Sa. 
absence of frontalis over-action on piralyse<i side. The area m 
side of the head, Deok. Irunk and ahciiilder, within the black 
totally anajstbetia to all forms of HtimuH. There was loss of smell and taste 
OQ the left side : oontraction of the left visual Reld and diminution of 
hearing in the left ear. The ligiire also shows tbe presenoe of "dermo- 
graphism." The patient's name having been traced on the ohest with the 
head of o pin, a hard, cord-like pattern was produced, capable of being 
photographed. 

mainly by the characteristic diplopia which occurs when the patient 
gazea in the direction in which the superior obhque ought to 
into action, i.e. downwards and inwards. When the patient looks 
horizontally forwards or upwards there is no diplopia. But when he 
looks downwards and inwards, diplopia appears, the false imi 
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standing lower than the true, and having its upper end tilted 
towards the other (Fig. 42}, The false image also appears to the 
patient nearer to him than the true, the reason for which is 
obscure. Moreover the patient feels giddy, especially when he 
looks downwards, as in walking downstairs, and he habitually 
inclines his head forward and towards the sound side. 

Paralysis of the Sixth Nerve is particularly easy to recognise. 
There is merely paralysis of the external rectus, with inability to 
turn the eye outwards bevond the mid-point, all other move- 

e o 

Kir. k. no, lu*. 

Case of paralj-sia of the left sixth nerve, of six weeks' duration, in a girl 

of 20, tbe subject of juvenile tabes. 
Fig. 4li KhowB the nornjal niovtimpnt o! both eyes on looking to the right. 
Fig. 46a. sbowx nttempt«<l movement of e;eB to tbe left. The left c;o is 
arrested at the mid-poaition. 

ments being normal (Figs. 46 and 46a), and there is diplopia on 
looking outwards. In old cases in which contraction of the non- 
paralysed internal rectus has supervened, an internal strabismus 
results. 

Sometimes an external ocular muscle is attacked by rheumatio 
myositis, which causes an ocular palsy of benign form. The muscle 
most frequently thus affected is the external rectus. 

Ocular paralyses difier in type according as they are due to 
a supra-nuclear lesion (between the second frontal gyrus and the 
ocular nuclei), a nuclear lesion in the mid-hraiti, or an infra-nuclear 
lesion of the individual nerves such as we have just described. 

Ocular paralysis from a supra-nuclear lesion never attacks a 
single ocular muscle or even a single eye. On the contrary, asso- 
ciated muscles of both eyes are affected. The common type of 
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paralysis from a destructive lesion at or above the internal capsule 
is one in which the patient loses the power of turning both eyes 
towards the other side. Therefore the unopposed antagonists 
draw both eyes over towards the side of the lesion ; this is called 
conjugate deviation. Curiously enough, conjugate deviation up- 
wards and downwards does not occur from a paraljiiic lesion of 
the internal capsule, unless a bilateral lesion is present. 

Skew deviation of the eves occurs in certain lesions of the 
lateral lobe of the cerebellum or of its middle peduncle. Thus in 
a woman with a fatal haemorrhage in the right half of the cere- 
bellum and pons, the right eye was directed downwards and the 
left eye upwards. 

A nuclear lesion of the third, fourth, or sixth nuclei in the floor 
of the Sylvian aqueduct may be partial or complete, and the type 
of ocular palsy which results is called nuclear ophthalmoplegia. 
In some cases the fibres for the ciliary gangUa or the gangha them- 
selves or short ciUary nerves to the internal ocular muscles (iris 
and ciliary muscle) are alone affected, and not the external muscles 
of the globe. The result is ophthalmoplegia interna, in which the 
pupils are dilated and immobile both to Ught and on convergence. 
This condition may be unilateral or bilateral, according as the ciUary 
ganglia or short ciliary nerves are affected on one or both sides. 
It often occurs as a transient result of post-diphtheritic neuritis. 
Ophthalmoplegia externa is a nuclear disease of the Sylvian aqueduct 
affecting numerous external ocular muscles, generally of both eyes 
and often symmetrically. A fairly conunon type is where the 
power of upward rotation of the eyes is lost, lateral movements 
being still possible. Ophthalmoplegia externa usually occurs alone, 
less commonly it is associated with the internal variety. When both 
varieties are combined we have total ophthalmoplegia, in which 
both eyes are fixed and motionless, the pupils being inunobile, 
and the patient can look in any particular direction only 
by facing his head that way en bhc. Nuclear ophthalmoplegia, 
especially external ophthalmoplegia, may be associated with motor 
paralysis of the limbs if the lesion extends ventrally and impU- 
cates one or other pyramidal tract, or it may be associated with 
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involuntary tremors if the lesion affects the red nucleus or rubro- 
spinal tract (Fig. 12, p. 18). 

Sometimes it is possible to differentiate between a nuclear and 
an infra-nuclear ocular lesion. In the CAse of paralysis of the sixth 
nuchas in the pons, there is not merely weakness of the external 
rectus of the same aide, as in paralysis of the sixth nerve trunk, 
but in addition the internal rectus of the opposite eye is paralysed, 
so that conjugate movement of both eyes towards the affected 
side is impaired. The weakness of the contralateral internal 
rectus is only in connection with its associated movement with 
the external rectus of the homolateral eye. This is proved by 
the fact that, in paralysis limited to the sixth nucleus, both 
internal recti can still act normally during convergence. Again, 
since the facial nerve loops around the sixth nucleus within 
the pons, a lesion of the sixth nucleus is not infrequently 



on the same side. 
is between nuclear and infra-nuclear 
doubtful case the orbicularis 
■ith the external ocular 
the orbicularis la inner- 



accompanied by facial paralysi 
With regard to the diagnosi 
paralysis of the third nerve, 
oculi is found to be affected togethi 
muscles, then the lesion is nuclear, si 
vated by fibres which, starting from the lower end of the oculo- 
motor nucleus, reach the muscle, not through the third nerve, but 
through the facial nerve. 

Sometimes transient ocular palsy affects the third nerve in 
whole or in part, recurring in the same eye without apparent 
cause at intervals of weeks or months, and clearing up com- 
pletely between the attacks. This condition, known as Charcot's 
migraine opUhahnopUgiqiie, is generally associated with headache, 
most intense in the eye and forehead of the affected side, and 
with vomiting. Its pathology is obscure ; probably some cases 

, ate due to an inflammatory affection of the meninges at the point 
where the third nerve pierces them to enter the sphenoidal fissure. 

I This is all the more probable inasmuch as the first division of the 
fifth nerve, which traverses the sphenoidal fissure, is often simul- 

\ taneously affected with the result that there is blunting of seosa- 

\ tion in its area of distribution. 
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Now and then we meet with congenital jjtosit, in which there 
18 paralysis of the superior rectus and levator palpebre superioiis 
of one eye. In such cases, although the patient cannot raise his 
upper lid voluntarily, yet, curiously enough, the lid is raised when 
certain jaw-movements are made, particularly when the patient 
throws into action the external pterygoid muscle of the same side 
in depressing the lower jaw. 

The Fifth or Triffeminal Nerve has a most extensive distribu- 
tion, the main points of which may here be recapitulated. The nerve 
consists of two distinct parts, sensory and motor. The sensory root. 




CervJaiUlrry*s 
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the one on which is ihe Gasaerian ganglion, divides below the 
ganglion into three divisions, of which the first two are entirely 
sensory. The motor root courses beneath the Gasserian gangUon, 
and then joins the third division, which thus becomes a mixed nerve. 
The ^rst or ophthalmic dimsvm passes through the sphenoidal 
fissure into the orbit and supplies the eyeball and lachrymal gland, 
the conjunctiva {except that of the lower lid), the skin of the fore- 
heai.i and scalp up to the vertex {Fig. 47), the mesial part of the 
skin of the nose, and the mucous membrane of the upper part of 
the nasal ca%ity- It also contains efferent pupil -dilating fibres 
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derived from the cervical sympathetic, joining it at the Gramerian 
ganglion, and going to the iris (Fig. 39). 

The second or superior viaxillari/ divisimt passes through the 
foramen rotundum across the spheno- maxillary fossa to the infra- 
orbital canal. In the spheno -maxillary fossa it is connected with 
Meckel's ganglion, which gives oft amongst other branches the 
Vidian nen-e. This latter runs backwards to join the facial nerve, 
the posterior end of the Vidian being named the great superfici^ 




.Stylpmasti'ut foramen 
■Auricular 



^Iffsaa-phatyngeal 



petrosal (Fig. 48). The superior maxillary division supplies the 
skin of the upper lip, the side of the nose and adjacent part of the 
cheek, the lower eyelid and part of the temple. It also supphea the 
conjunctiva of the lower lid, the upper teeth, the mucous membrane 
of the upper lip, the upper part of the cheek, upper jaw, uvula, 
tonsil, naso-pharynx, middle ear and lower part of naaal caWty. It 
also contains some taste fibres to which we shall refer presently. 

The third or infaior maxillary division is a mixed nerve. It i 
emerges through the foramen ovale. The motor fibres supply the ■' 
masaeter, temporal, and both pterygoid muscles, also the tensor 
tympani, mylo-hyoid aud anterior belly of digastric. The sensory i 
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fibres supply the skin of the posterior part of the temple and 
adjacent part of the pinna, the anterior and upper wall of the 
external auditory meatus, as far as and including the anterior 
part of the drum, part of the cheek, the lower lip and chin, also 
the lower teeth and gum3> the tongue (as far back as the circum- 
vallate papilke), floor of mouth, inner surface of cheek, and sahvary 
glands. This division also contains some taste fibres at its origin 
from the Gasserian ganghon. 

The Course of the Taste Fibres is a comphcated one 
(Fig. 48). Those for the anterior two-thirds of the tongue are con- 
tained in the lingual nerve — a branch of the third division. But 
they do not run straight up from the lingual into the fifth nerve. 
They leave the Ungual, course along the chorda tympani, and reach 
the facial within the Fallopian aqueduct. They run in the facial as 
far as the geniculate ganghon, where some pass oil along the 
great superficial petrosal to Meckel's ganglion, ultimately rejoining 
the fifth nerve through its second division. Other taste-fibres 
leave the facial to enter the nervus intermedins, passing thence 
to the glosso-pharyngeal nucleus. 

The taste fibres for the posterior third of the tongue and the 
palate, which are supphed through the glosso-pharjmgeal nerve, 
probably do not enter the brain entirely through the glosso-pharyn- 
geal. Some of them join the fifth nerve, since division of the fifth 
nerve by the operation of removal of the Gasserian ganghon causes 
impairment of taste, not only in the anterior two-thirds but in the 
posterior third of the tongue. Taste is not entirely abolished, as 
was formerly thought, for in several cases of my own I have found 
that the patient, though unable to feel the contact of food or othfer 
objects on one side of the tongue, still retained some sense of taste. 
The route of the fibres from the glosso-pharyngeal to the fifth is 
probably through the tympanic plexus (Jacobson's nerve) to the 
small superficial petrosal, and thence through the otic ganghon 
to the third division of the fifth. 

To examine the sense of taste we direct the patient to protrude 
the tongue, and we rub on it various substances such as sugar, salt, 
quinine, and citric acid, preferably in white powders, which the 
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patient cannot distinguish at aigbt one from the other. The patient 
must keep hia tongue protruded throughout each test, and as soon 
as he feeU a taste he should make a sign and also determine in hia 
mind what the taste is, before taking the tongue in. Otherwise 
if he be allowed to pull the tongue in while waiting for the sensation 
to arrive, fallacies may occur owing to movements of the tongue 
and the flow of saliva carrying the substance to other parts. To 
map out exactly an area of loss of taste [ageusia) the most accurate 




FiQ. 49.— FHral^slB oF Left tbird and of Righl fiCtti nerve. The patient la 
looking upwards and opening thc^ jaw. Showing dilaution of popil on 
left side with deficient upward movement of I^C eye. Also showing 
ths deviation of the lower jaw towards the ri|;bt side. The blacic line 
indicates area of aoEsthesia oq tbe right fide of the face. 



method is to use a weak galvanic current with a wire electrode, 
which produces a coppery or metallic taste. 

When the fifth nerve is totally paralf/sed there is anaesthesia of 
the corresponding half of the face and scalp, not extending as far 
as the angle of the jaw, this part being supplied by the cervical 
plexus (Fig. 47). The cornea and conjunctiva on the afiected 
aide are ansesthetic. and also the mucous membrane of the corre- 
sponding side of the nose, mouth, part' of the soft palat-e and tongue, 
as tar back as the circumvallate papilhe which, with the area behind, 
are innervated hy the glosso-pharyngeal. This defect extends ^ 



118 NERVOUS DISEASES 

exactly to the middle line, and therefore the patient when drink- 
ing feels as if the cup were broken. Food tends to collect within 
the anaesthetic cheek, the buccinator muscle being anaesthetic, 
though its motor power is unimpaired. Taste is generally impaired 
in the anterior two-thirds of the tongue, and to a less extent at the 
back, but does not remain totally lost. The trigeminal nerve has 
also sensory fibres for the facial muscles. Hence there is a degree 
of awkwardness and apparent weakness of the face — ^a pseudo- 
facial palsy, due to loss of the sense of active muscular contraction. 
All the muscles supplied by the motor root undergo atrophic 
paralysis and develope the electrical reactions of degeneration. 
There is hollowing of the temporal fossa above the zygoma, and 
wasting of the masseter below it, so that the zygoma becomes 
abnormally prominent. When the patient clenches his teeth, neither 
the temporal nor the masseter can be felt to harden as on the 
normal side, and when he opens his mouth the mandible swings 
over towards the paralysed side (Fig. 49). This is owing to paralysis 
of the external pterygoid, which fails to draw the condyle forwards 
on the affected side. The deflected mandible carries with it the 
tongue, but there is no real deviation of the tongue, when measured 
from the middle line of the lower incisors. Paralysis of the tensor 
tympani is stated to cause a difficulty in hearing notes of low pitch, 
but this is not easy to determine. Secretion of tears on the 
paralysed side is diminished, as is also the secretion of nasal mucus 
and of saliva. Consequently these mucous membranes become 
abnormally dry, and may show secondary trophic changes. Thus 
stimulation of the nasal mucous membrane by snuff no longer 
causes sneezing. Smell at first is unimpaired, but later, from 
dryness and secondary trophic changes in the Schneiderian mem- 
brane, there is complete anosmia in the affected nostril. The 
corneal and the lachrymal reflex are lost, also the palatal reflex, and 
the tongue on the paralysed side becomes excessively furred, pro- 
bably because on the anaesthetic side there is deficient friction by 
food. The teeth on the paralysed side are anaesthetic and tend to 
drop out ; this has been ascribed to a trophic change, but more 
probably it is mainly traumatic, the patient biting clumsily with 
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3 aiiiesthetic teeth. It used to be stated that neuro -paralytic 
ophthalmia occurred in total trigemina) palsy, owing to trophic 
changes. But thia is not invariably so ; and when it does occur, it 
is probably because some irritant gains access to the aneeethetic 
eye. where, moreover, there is a deficiency of lachrymal secretion. 

There is another disease which occurs in the territory of the | 
fifth ner%'e, viz., progresBiTO facial hemiatrophy. This disease, which 
1 early life — usually before puberty, and more often 
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in females than in males — shows itself first in the skin of the 1 
face, either near the orbit or over the upper or lower jaw, gradually 
spreading over the whole face on one side. The skin becomes 
thinned from atrophy of its papillary layer, the subcutaneous fat 
disappears, and thus the affected side of the face becomes wrinkled 
and furrowed, in marked contrast with the healthy side. Later 
the subjacent muscles, cartilages, and bones become atrophic, but 
without motor paralysis or reaction of degeneration. The corre- 
spondiog side of the tongue (Figs, 51 and 130), and occasionally 



120 NERVOUS DISEASES 

that of the soft palate, also becomes wasted. But the hemi-atrophied 
tongue, when protruded, comes out straight, unlike that of a case 
of atrophy from hypoglossal palsy (Fig. 65, p. 141). The hair on 
the affected side of the face may fall out or become white, and the 
sebaceous glands atrophy. The scalp is rarely affected. There 
is no anaesthesia. The area of this disease corresponds accurately 
with that of the distribution of the fifth nerve, and in certain cases 
pathological changes have been found either in the nerve itself or 
in its nucleus of origin. Thus Mendel found signs of neuritis in 
the nerve, together with changes in the spinal root of the fifth 
within the medulla, while more recently Loebl and Wiesel ^ found 
an interstitial neuritis of the Gasserian ganglion and of the parts 
distal to it. 

' Deutsche Zeitachrift fiir Nervenheilkunde, 1904, Bd. 27, s. 355. 



LECTURE X 

CRANIAL NERVES (continued) 

Of all the peripheral nerves in the body, cranial or spinal, the 
Seyenth or Facial nerve is by far the most frequently paralysed. 
Hence the importance of knowing its anatomical course and dis- 
tribution. 

Arising from a nucleus in the lower part of the pons, but 
deriving some of its fibres, namely those for the orbicularis ocuU, 
from the nucleus of the third nerve, and others, namely those for 
the orbicularis oris, from the hypoglossal nucleus, the facial nerve 
pursues a tortuous course. Firstly, within the substance of the 
pons, it forms a loop which hooks round the nucleus of the sixth 
nerve. Then, leaving the ventral surface of the medulla, it enters 
the internal auditory meatus, and passes along a winding bony 
canal in the temporal bone — ^the aqueduct of Fallopius. In the 
upper part of this canal it has a swelling, the geniculate gangUon, 
at which point it is joined by the portio intermedia of Wrisberg, by 
the great superficial petrosal nerve from Meckel's ganglion, and by 
the small superficial petrosal from the otic ganglion (see Fig. 48). 
Within the aqueduct it gives off a branch to the stapedius, 
and lower down the chorda tympani leaves it to join the lingual 
nerve. It then emerges from the skull through the stylo-mastoid 
foramen, gives off a posterior auricular branch to the muscles 
of the pinna and to the occipital belly of the occipito-frontalis. 
The main trunk then divides into its terminal branches supplying 
all the muscles of the face (except the levator palpebree superioris) 
from the frontaUs above to the platysma below. It abo suppUes 
the stylo-hyoid and posterior belly of the digastric. 

Although the facial nerve is mainly motor, it also contains 
certain secretory fibres, and the chorda tympani taste-fibres accom- 
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pany the nerve in part of ita course. Tlius lesions at different 
levels can be distinguished one from the other. 

1 . If the facial nerve is affected d/fer Us ait from the sti/h-tnastoid 
jorunu-n. e.g. by cold, or by injuries or tumours in that region, the 
result (Bell's Paralysis) is complete palsy of that side of the face, 
which is therefore asyninietrical at rest, and the asymmetry is j 
exaggerated on voluntary movement. The patient has neither ■] 




emotional nor voluntary movement of the affected side (Figs, 
and 53). 

The furrows of the forehead are wiped out, and the patient I 
camiot wrinkle the brow nor frown on that side. The eye ia more J 
widely open on the affected side and cannot be shut. The tears j 
run down the cheek instead of into the lachrymal duct, and may' 
produce excoriation of the skin or eczema. When the patient 
tries to shut the eve he merely rolls the eyeball upwards and 
outwards, or upwards and inwards, sometimes with a zig-zag 
movement, until the cornea passes under cover of the upper lid. 
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An additional sign pointed out by Dutenips and Cestan ' is aa 
follows :— When the patient looks down and then attenipts to shut 
both eyes atowly, the upper lid on the paralysed aide is seen to 
move up a little, owing to contraction of the levator palpebne, 
which normally acts " synergically " with the orbicularis but ia 
now no longer antagonised by it. 

This inabihty to close the eye allows the entrance of foreign 
bodies, and consequently conduces to conjunctivitis. The con- 
junctival reflex ia abolished, and the regular involuntary bUnking 
of health no longer occurs on the paralysed side. The eye brima 
over with te^rs, so that vision on the affected side is rendered leas 
acute. Curiously enough, though the eye cannot be shut during 
waking hours, during sleep it often closes almost completely, 
probably from relaxation of the levator palpebne. 

The tip of the nose is drawn somewhat towards the sound side. 
the naso-labial fold on the aJTected side is flattened out, the ala nasi 
sinks in and shows no active movement, voluntary or respiratory, 
though it may flap loosely during forcible nasal breathing. The 
mouth is drawn towards the sound side, but on the affected aide its 
angle droops and saliva dribbler from it. When the patient smiles 
or shows the upper teeth, the healthy side moves alone ; he cannot 
whistle, and the articulation of labial consonants is impaired. 
Durii^ mastication food accumulates between the teeth and the 
paralysed cheek. The patient often bites his cheek or lower lip, and 
during forcible blowing expiration the paralysed cheek flaps loosely. 
Voluntary movement of the integument by the platysma, as in 
forcible depreasion of the chin against resistance, is abolished on the 
affected side. In those patients who were previously able to move 
the ear voluntarily, that power is also lost. All the paralysed muscles 
gradually develope the electrical reactions of degeneration. The 
afiected side of the face generally sweats less than the healthy side. 

2. If the teaion be wilhin the FiUlopmn aqueduct below the 

geniculate ganghon. it produces all the above symptoms, and, in 

addition, from impUcation of the chorda tympani, there is loss 

of taste, (and sometimes slightly of common sensation.) in the 

1 Jovrnal de Hturoiogic. 1904, p. 48, 
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anterior two-thiids of the tongue on the affected side, and also 
occasionally abnormal subjective sensations of taste, and sometimes 
diminution or excess of aubmaitillary and sublingual saUva. The 



Tears -«^ 




of aeoretory and of 
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deficiency of taste and of saliva may cause this part of the t-ongue to 
be abnormally furred up to the middle line. If there be paralysis 
of the nerve to the stapedius, there is hyperacousia or painful 
sensitiveness to musical notes of low pitch (presuming that the 
auditory apparatus is not afiectcd), and the patient can no longer 
produce the subjective noise in the ear, which we normally hear 
on attempting very forcibly to innervate the facial muscles, espe- 
cially the orbicularis palpebrarum. 

3. If the nerve be affected between its emergence from the pons and 
the genicuhie ganglion, it produces the same symptoms as in Bell's 
paralysis, but without affection of taste in the front of the tongue. 
And since disease in this region almost invariably implicates the 
auditory nerve, there ia usuaLy deafness also. If the auditory nerve 
chances to escape, hyperacousia will occur from stapedius paralysis. 
Many cases have deficiency of tears on the affected side. Most 
cases of basal intra-cranial disease present general symptoms also, 
such as headache, giddiness and vomiting. 

4. If the lesion of the nerve be within tlie stAstance of the pons, 
facial palsy results as in Bell's paralysis, but taste and hearing 
are unaffected. There is, however, usually an accompanying 
paralysis of the sixth nerve or its nucleus, since the facial nerve 
hooks round the sixth nucleus within the pons. 

Paralysis ot t)ie soft palate useil to be iiichided in the syinpUnns of a 
lesion of tlie facial nerve at or above the geniculate gangliou. But the 
weight of evidenL'e goes to iiruve that the facial baa no share lu the innerva- 
tion of the lalate. Chvostek,' iu 1B83, published a cnat- of aircouia of the 
facial nerve in which patalj-sis ot tlie palate bad been observed, but that 
WHS before the days of the Marchi method, and it ia impoesible to be sure 
that the lower roots of the vagua were uiiile<,'etierated. In hie case tliere was 
also a cancer in the tongue. 

Slight cases of facial palsy, whether due to cold, middle-eai 
affection, compression, or other causes, may recover completely 
in one or two weeks. More severe cases last from two to eight 
months before recovery begins. Or the palsy may remain perma- 
nent. In severe cases, where improvement does not begin for 
three months or more, a spastic or contractured condition usually 
< Wimer Mediziniarhe Ptom. 1SB3, p. 34. 
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comes on as voluntary power reappears. The mouth 
drawn back again towards the paralysed aide, the palpebral fissure 
instead of being wider, ia narrower than on I he healthy side, and 
the naao-labial and other furrows not only reappear, but become 
exaggerated. The result ia that, when a rest, the healthy side may 
seem the weaker of the two, though when voluntary movement 
takes place it is easy to aee which is the affected side. Together 




Fig. GS. — Bilateral racial palsy, aioobolia i 
neoritia of upper aod lower limbs. 

Fig. G6. — Haximuni volual^rj moveiueDt 
eyes and to retrnot augles of mouth. 



L origitt. asaociated with peripbeial 
of face, on attempt to close the 



with this contracture there is always in the spastic musclea a 
tendency to over-action, imperfect recovery being associated with 
imperfect control. One variety of facial hemi-apaam results (aee 
p. 77). Thua, on closing the eye on the affected aide, the angle of 
the mouth becomes drawn outwards ; or again, on showing the 
upper teeth, the eye becomes closed. Sudden flickers of involun- 
tary fibrillary tremors may sometimes be seen on the affected side. 
Secondary contracture occurs only in cases of incomplete re- 
covery. During the stage of total paralysis, when no impulses 
are reaching the muscles, they are quite flaccid. The development 
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of contracture indicates that muscular regeneration has beeu 
imperfect. 

Bilateral facial pahy ia rare. It may be due either to intra- 
or extra-cranial causes, the conimouest intra-cranial cause being 
gummatous baaal meningitis. Of the extra-cranial causes, the 
most important are double otitis media, cold, and post -diphtheritic 
paralysis. Alcoholic paralysis rarely attacks the facial nerve, but 
when it does so, the affection is bilateral, as in the case of the i 
man shown in Figs. 55 and 56, who also had typical alcoholic J 
neuritis of the Umbs. 

In bilateral facial palsy there is no asymmetry of the face, but 
it hangs like a fixed expressionless mask, incapable of evincing 
the slightest emotion. 

Bilateral facial weakness abo occurs in the " facio-scapalo' 
humeral " type of myopathy to which we shall refer in a later 
lecture. 

The Eighth or Auditory Nerve comprises cacM&ir fibres for I 
the function of hearing, and vestibular fibres which supply the semi- 
circular canals and constitute the most important nerve of equili- 
bration, wliich informs us of the position of our head in space. 
Affections of the cochlear fibres produce auditory phenomena, 
while disease of the vestibular fibres causes one form of vertigo, 
though vertigo and other auditory symptoms often result not ouly 
from disease of the labyrinth or vestibular fibres, but from 
affection of the middle or even of the outer eai. 

The chief symptoms referable to the auditory nerve are deaf- 
ness, tinnitus, and vertigo. 

In a patient who is apparently deaf, we should always, before 
proceeding to test the hearing, examine the external auditory 
meatus, to make sure that it is not blocked by wax. We 
then test aerial conduelioti by the ticking of a watch, the 
patient's eyes being shut and one ear closed while the other 
is being tested. Holding the watch at some distance from. 
the ear, we slowly bring it nearer until the patient can just detect 
the tick. If there is deafiiesa, we have to determine whether 
this is due to middle-ear disease or to affection of the labyrinth. 



128 NERVOUS DISE.\SES 

or auditory nerve. The tunitig-fork tests help us here. Normally 
a vibrating tuning-fork placed on the centre of the forehead is 
heard equally in both ears (Weber's test). If placed on the mastoid 
process, we wait till it is no longer conducted through the bone, 
and find normallv that it is still audible when held close to the 
external meatus (Rinne's test). If the middle ear be diseased, or 
if the outer ear be blocked up, there is loss of aerial conduction, but 
bone-conduction is still preserved. The tuning-fork on the fore- 
head is then heard louder on the affected side (" positive- Weber,") 
and Rinne's t«st is negative, i.e, the tuning-fork is no longer 
heard aerially after fading away on bone-conduction. But if the 
deafness be due to affection of the internal ear or of the auditory 
nerve — so-called " nerve-deafness," a tuning-fork on the vertex 
is not heard on the affected side (" negative- Weber "), whilst as 
a rule there is " positive-Rinne," though not always. In nerve- 
dt^afiK'ss th(* hearing is generally better in the midst of a noise 
{/'.ij. in an onii\ibus or tram) than in a quiet place, whereas in 
])ilat^*ral deafness from chronic middle-ear disease, the reverse is 
t Ih> casr. Additional localising evidence may also be obtained from 
tlip oth^r concomitant symptoms. Thus gross disease of the 
anditorv nerve within the skull, e.g. in a case of lateral extra- 
rf*n>b(>Ilar tumour, is often accompanied by facial paralysis, though 
this coiijunctioii is of value only when middle-ear disease can be 
<'Xf-lii(l(>d. On the other hand, disease of the labyrinth is often 
a.ss(H'iutc(l with tinnitus or vertigo. Disease of the auditory nuclei 
in tlif |)oii.H may Ix* as.Hociated with paralysis of the opposite arm 
and l«'^'. 

Tinnitus, or rin^in^ in the ears, is a subjective symptom. It 
si^nifH's irritation of some part of the auditory apparatus. The 
U\T\\\ rl(M*s not include elaborate auditorv hallucinations of cortical 
ori<rin, sur-h as distinct melodies or voices uttering intelligible 
words. The nature of the sound in tinnitus varies in different 
cas<*s : for cxaniph*, it may be buzzing, beating, or whistling. 
hroadiy speak in;^', w«* n»co^nise two main kinds of tinnitus — ^the 
[Milsatin^' and tin* contiruious. P///.sr///»f/ sounds, synchronous with 
tilt* puisi*. occur iii Home iiitra-cranial aneurisms, but are also not 
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infrequent in simpie neurasthenia in the " ailent watchea of the 
night." Curious " clicking " soiinda in the ear may result from 
clonic spaam of the tensor tympani muscle. Continuous sounds 
may be of high or low pitch. We should always notice whether 
they are increased or diminished by the recumbent posture. Low- 
pitched continuous tinnitus may be the result of venous 
hypersemia, in which case it is aggravated by recumbency, or 
of simple ansemia, which is relieved by lying down. Nitrite 
of amyl aggravates tinnitus when due to hypersemia and relieves 
it when due to amomia. High-pitched continuous tinnitus ia 
generally due to labyrinthine stimulation, either from outer or 
middle ear affection (perhaps merely wax or water in the external 
meatus, or an indrawn tympanic membrane), or from actual 
labyrinthine disease. It is also caused by certain drugs, notably 
by quinine and salicylates. Pulsating tinnitus due to arterial 
congestion can often be arrested temporarily by compression of 
the vertebral artery supplying the labyrinth, or of the carotid 
supplying the external or middle ear. 

Vertigo, or giddiness, ia the peouliar disagreeable sensation 
which results if our sense of secure equibbration is disturbed. The 
process of equilibration is a muscular act, where all the muscles are 
innervated, of course, by the cerebral cortex, this latter being again 
largely influenced by the cerebellum. The cerebellmn is a co- 
ordinating centre for equilibration. It receives afferent impubes 
from various sources, of which the semicircular canals of the inner 
ear are by far the most important, the others coming from the akin 
of those parts on which the body happens to be resting, from the 
muscles and joints concerned in maintaining our balance, and from 
the muscles of the head and eyes concerned in looking towards sur- 
rounding objects. Each half of the cerebellum exercises a co- 
ordinating influence, through the corresponding superior cerebellar 
I peduncle, upon the contra-lateral cerebral cortex. 
Giddiness is often accompanied by a feeling of movement 
either in the patient himself {subjective vertigo) or in external 
objects (objective vertigo). Jievere giddiness usually produces 
the motor phenomenon of reeliuj 
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Vertigo may result from affection either of the higher cerebral 
centres or of the co-ordinating cerebellar centres, or from affection 
of any of the afferent paths to which we have already referred. 
Severe vertigo is often accompanied by nausea and vomiting, as in 
sea-sickness. 

Vertigo may occur in healthy people. Thus, for example, a 
galvanic current passed transversely through the head produces 
a variety of giddiness due to cerebellar stimulation. In this the 
patient tends to fall towards the side of the positive pole, and his 
head and eyes are abo rotated in that direction, except at the 
moment of stopping the current, when he tends to fall towards the 
side of the negative pole. Rapid rotation of the body round its 
own axis, as in waltzing, or rapid changes in our position in space, 
as in swinging, produce giddiness which is probably due to varia- 
tions in the pressure of the endolymph within the semicircular 
canab. Some people feel giddy when stepping unexpectedly from 
a firm surface on to a piece of boggy turf, or, as in a famous 
Edinburgh street, on to a piece of indiarubber pavement, this 
variety of vertigo being due to deficient sense of resistance con- 
veyed from the skin of the soles and from the muscles and joints 
of the lower limbs. The giddiness produced by standing near the 
edge of a cliff or of a high tower is most probably due to loss of 
muscular impression from the ocular muscles. Ordinarily we have 
surrounding objects at or above our own level with which to 
compare our position in space, and if such objects are absent 
vertigo may result. 

Vertigo is also associated with various pathological conditions. 
Among the intra-cranial causes we may mention blows on the 
head, and sudden cerAral anomia or hypercemia, A distinguished 
member of the medical profession who was the subject of aortic 
regurgitation used to have attacks of intense vertigo if he took a 
saline aperient. Probably in his case the withdrawal of a con- 
siderable amount of fluid from the circulation rendered the brain 
anaemic — hence the vertigo. It was always reUeved by the 
recumbent posture, whilst cardiac tonics and the avoidance of 
hydragogue cathartics prevented its recurrence. Vertigo from 
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cerebral hyperjemia is very common in women about the meno- 
pause. It is stili more marked in many cases of cerebral btemot- 
rliBge or thrombosis, of which it may be a premonitory signal. 
Giddiness in old people with atheromatous arteries, if it be 
associated with headache, and especially if there be no sign of 
labyrinthine disease, should always be regarded with caution. 
Intra-cranial tumours may cause giddiness by raising the general 
pressure within the skull, and cerebellar tumours are especially i 
associated with vertigo, even apart from increased intra-cranial J 
pressure. Inira-cerdtellar tum^mrs produce a vertigo in which the 1 
subjective sense of rotation of the body is in the same direction I 
as that of the apparent movement of surrounding objects, i.e. away 
from the side of the lesion, lu ejira-cerebellaT tumours, whilst 
external objects appear to move away from the side of the 
lesion, the sense of subjective rotation is reversed, i.e. towards 
the side of the lesion. 

A characteristic form of vertigo has also been described by 
Bruns,' and confirmed by various other observers." It is pro- i 
duced by the presence of a lyslicercus in the fourtk ventricle. 
Sometimes the worm is anchored to the ependyma, sometimes it ] 
is swimming free. The patient, who otherwise shows no sign 
of intra-cranial organic disease, has paroxysms of violent vertigo, ' 
cliiefly on sudden movement of the head, either active or pas- 
sive, causing a temporary shifting of the position of the worm. , 
He also has attacks of occipito-frontal headache with vomiting ; 
his gait is tottering and unsteady, and glycosuria is not uncom- 
monly present. There may be intervals during which he is ap- 
parently well. Death usually occurs suddenly from respiratory 
paralysis. 

Vertigo is associated with certain degenerative diseases, notably ' 
with disseminated sclerosis. Vertigo is frequently the "aura " 
of an epileptic fit, or may accompany the headache of an attack . 
of migraine. A hereditary family form of giddiness haa also 
been described. 

' Ceruralblatl jiir NeurologU, 1902, p. 505. 
" OsterwBld, Nitirologiicha Crntralblalt, 190U. p, 305. 
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Toxic vertigo from alcohol or tobacco is a familiar type, and 
to the toxic class we may abo refer cases produced by gastric 
disorder, by constipation, and by some cases of intestinal parasites, 
though in the last instance a reflex element may also be present. 
Giddiness is often present in neurasthenic and hysterical patients, 
in whom it may be elicited by the sUghtest exciting cause, for 
example by rectal examination. 

Ocular vertigo occurs in cases of paralysis of any of the external 
ocular muscles, and is associated with diplopia. The visual field 
being erroneously projected, the patient judges wrongly as to 
the relation of his body to what he sees. " Objects appear to be 
in certain positions where the patient's feet, as a matter of fact, 
fail to find them" (Hughlings Jackson). The giddiness in such 
cases is not due directly to the diplopia, for it persists when the 
sound eye is covered. The condition can be imitated in health by 
closing one eye and displacing the other eye inwards by pressure 
with the finger, when if the subject tries to walk along a straight 
Une his gait becomes very unsteady. 

But the vast majority of cases of vertigo are associated with 
some disorder of the ear. It may result from wax, or from foreign 
bodies in the meatus, or it may supervene during ear-syringing, 
especially if there is a perforation of the drum. Or the patho- 
logical cause may be in the middle ear, as in otitis media, obstruc- 
tion of the Eustachian tube, or merely from sneezing or blowing 
the nose, also in spasm of the tensor tympani muscle. 

Lastly, there is M^nidre's disease, or labyrinthine vertigo. This 
has three main classes of symptoms ; firstly, giddiness and reeling, 
due to aifection of the semicircular canals ; secondly, deafness and 
tinnitus, due to affection of the auditory fibres ; and thirdly, associ- 
ated bulbar phenomena such as cardiac failure, cold clammy sweat, 
nausea, and vomiting, due to affection of adjacent medullary centres. 

The vertigo of Meniere's disease is paroxysmal, and comes on 
with such suddenness that the patient may fall to the ground as 
if struck down by an unseen hand. In other cases he reels, but 
has time to clutch at some neighbouring object to prevent him- 
self from falling. The giddiness lasts sometimes for hours ; 
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slighter attacks may pass off in a few minutes. It is increased , 
by movement, and the slightest attempt to raise the bead may I 
induce vomiting. The direction in which the patient falls i 
usually forwards or towards one side, and commonly away from J 
the side of the affected ear. Not infrequently nystagmoid jerks 
of the eyes occur during the attack, and double vision has also 
been observed. The vertigo is frequently accompanied or followed 
by headache, nausea and vomiting, lasting sometimes for hours. 
Together with these there are characteristic auditory phenomena, 
generally a sudden loud noise, usually imilateral. And there 
is deafness, more or less complete, on the same side as the 
tinnitus, with diminution or loss of bone-conduction, A certain 
degree of deafness remaioB between the attacks, but is rarely 
absolute. 

Such symptoms, occurring with apoplectiform suddenness, 
constitute the typical picture of Meniere's disease. But frequently 
the paroxysms are much slighter, and unassociated with nausea 
or vomiting, so that the patient may simply have sudden transient 
giddiness. But the attacks tend to recur ; rarely does a patient i 
escape with a single attack. The intervals between them vary; 
they may gradually decrease in frequency, or may progressively 1 
increase until after successive attacks the deafness becomes ' 
absolute. The vertigo then usually ceases. 

MeniiTc's disease is distinguished from ordinary epilepsy by 
the coexistence of vertigo, tinnitus, and deafness. Loss of con- 
sciousness, which is the rule in epilepsy, is rare in labyrinthine 
vertigo. From cerebral htemorrhage or thrombosis it is distin- 
guished by the presence of auditory phenomena, and by the ab- 
sence of signs of a focal brain lesion. The pathology of M^ni&re'a 
syndrome is obscure. Meniere himself described a hcemorrbagic 
effusion in the inner ear. But as Arthur Cheatle has lumin- 
ously suggested, the phenomena are in many respects closely 
analogous to those of glaucoma, and may possibly be due to a [ 
sudden rise of tension in the endolymph or perilymph, whether 
produced by biemorrhage or by other causes. 

' Anhivu of Otoloay. vol. utvi.. 1897, p. 186. 



134 NERVOUS DISEASES 

Nervus Intermedius of Wrisberg. — Between the facial and 
the auditory nerve, at the floor of the cranial cavity, there is a 
slender fasciculus, known as the portio intermedia. The fibres of 
this nerve are remarkably small in caUbre. They appear to arise 
from the cells of the geniculate gangUon and run centrally into 
the bulb, alongside the fibres of the auditory nerve, to join a 
nucleus closely connected with that of the glosso-pharyngeal. Other 
fibres run peripherally, some into the great superficial petrosal 
nerve, others into the trunk of the facial, probably in the chorda 
tympani. The functions of this nerve are obscure. It is possible 
that it conveys some taste impulses upwards to the brain, by way 
of the glosso-pharyngeal nucleus (Fig. 54, p. 124). And it appears 
to contain also eilerent fibres which join the submaxillary gangUon. 
Clinically we do not meet with isolated lesions of the nerve, 
so that its functions are less precisely known than those of any 
other cranial nerve. 

No case of isolated palsy of the Ninth or Olosso-pharyngeal 
Nerve has yet been observed in man, so that its exact 
functions are not precisely determined. We know that it sup- 
pUes taste-fibres to the posterior third of the tongue and to the 
soft palate. It probably also supplies the taste buds which exist 
in the epiglottis and on the arytenoid cartilage. But, as we have 
already seen, it is possible that some of these taste-fibres leave the 
glosso-pharjnigeal at the petrous gangUon, and reach the brain 
through the fifth nerve (Fig. 48, p. 115). The glosso-pharyngeal is 
also a nerve of common sensation for the back of the tongue, part 
of the soft palate and upper part of the pharjnix, whilst it has 
motor fibres for the middle constrictor of the pharynx and for the 
stylopharyngeus. 

Paralysis of the nerve causes anaesthesia of the back of the 
tongue and pharjnix, difficulty in swallowing and deficient taste 
in the posterior third of the tongue. In animals where this nerve 
has been divided experimentally, the pharjnix and oesophagus 
remain tonically contracted, owing to paralysis of the inhibitory 
fibres contained in the glosso-pharyngeal. 

The Tenth Nerve, Vagus, or Pneumogastric Nerve, according 
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to modem nomenclature, is held to include those roots which used 
to be called the " bulbar part of the spinal accessory," Nowadays 
the term " spinal accessory " is limited to the spinal part of the 
accessorius which arises from an entirely separate nucleus, whereu 
the old " bulbar part " is derived from, and belongs to, a con- 
tinuation of the vagus nucleus (nucleus ambiguus) in the medulla. 
The vaguB has a most extensive distribution. It supphea the 
pharynx, larynx, OBSophagus, heart, lungs, stomach, and partly , 
even the intestines and spleen. By its auricular branch it also | 




Fie. 57.— PHralysiR of tho riglil side ot Ibe palate. The patient is raying 
" Ab,'' and the palate ie pulled up tonardE the left side. The arrow 
pointB lo the centre of the avula. 

supplies part of the skin of the outer ear. Its pulmonary fibres 
are motor for the bronchial muscles and sensory for the respiratory I 
passages. The vagus is both motor and sensory for the cesophagus, 
sensory for the stomach, and partly motor for the stomach and 
intestines. Its lowest roots of origin are those which are of the 
greatest diagnostic importance, for they contain motor fibres 
for the levator palati and the larynx, together with inhibitory 
fibres for the heart. With the exception of the ciico-thyroid 
muscle, which b innervated by the superior laryngeal branch, | 
all the laryngeal muscles are supplied through the inferior 
recurrent laryngeal nerve. 

The symptoms of vagus paralysis vary according to the site 1 
of the lesion, Intra-cranial lesions may affect all its roots of origin, 
or may attack the upper or the lower roots alone. In the latter I 
case there is often a concomitant affection of the adjacent 
hypoglossal nerve. 
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If the whole of one vagus trunk be affected, there ia unilateral 
patalysis of the palate and larynx, together with anaestbeaia of the 
larynx on the affected aide. To recognise a unilateral paralysis of 
the palate we watch the movement of its median raph^ when the 
patient utters a long " Ah." Nonnally the raph^ rises straight up. 
But if one side of the palate be paralysed, the healthy side alone 
pulls upwards and the raph^ deviates to the sound side (Fig. 57). 




KlO. S8.— Organic laryngeal paralyses (Bam 
I. Left ■bductnr ptnlyala, daring Inaplnllon. 
II. Left abductor ittnlyila, during pbooallon. 

III. Left recumDtlirjngeil psnl^ill. durlnR Iniplration. 

IV. Left recurrent liirTiig»] purmlTila. during phonmtton. 

If both vagi be paralysed, there is tachycardia and irregularity 
of the heart, from paralysis of the cardio- inhibitory fibres. There 
is also slowness and irregularity of respiration. These do not 
occur in unilateral vagus paby. Gastric symptoms have also been 
observed even in unilateral cases, such as gastric dilatation, vomit- 
ing, gastric pain, and loss of the sensations of hunger and thirst. 

Of all these symptomB, the most constant and easiest to 
rec(^ni3e are the affection of the soft palate and the laryngeal 
palsy. Paralysis of the recurrent laryngeal nerve may occur 
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alone. The commoDeat cause is aortic aneurism, which frequently 
compressee the nerve on the left side. Mediastijial growtha 
may also compresa it, or its paralysis may even be the result 
of mitral stenosia, whereby the left auricle may compress the nerve 
directly against the pulmonary artery, or the auricle may force 
the left bronchus upwards and compresses tJie nerve against 
the aortic art^h.' In recurrent lariftigail paralysis the vocal 




.. _.liluclo™ Uletled— 

VI. Adductor purali— nryUnoldeui unnffMtcil— ptaunitlon. 
VII. fKnilyala oL the thvru-ujtcniildel— phon*Iion. 
VIII. Fmntyib afthu nryUni'Idaat— phnnitlon. 

cord on the affected aide ia immobile, fixed in the cadaveric 
position, I.e. midway between abduction and adduction, and the 
voice ia generally hoarse though not absent, since during phonation 
he healthy cord can cross the middle line to meet the paralysed 
one. II both recuTTerU laryngeal be paralysed, both vocal cords are 
motionless and in the cadaveric poaition, and phonation is impoaaible 
aince the corda cannot be brought together. There is no atridor 
except on deep inspiration. 

It is here convenient to recall some of the chief diagnostic 
I Frisehauer. Witiier K in. Worken^ckrill. Dec-. 28, ll»05. 
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features of laryngeal palsies (Figs. 58 and 59.) Abductor palay, 
unilateral or bilateral, ia always organic, and is often the earliest 
sign of a commencing recurrent larjTigeal nerve affection. In wni- 
hteral abductor palsy the voice is unaffected, but on laryngoscopic 
examination the paralysed cord is seen to be immobile during 
inspiration, not movini: outwards like its liealtliv fellow. On 
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phonation the cords meet normally. In bilateral abductor poity" 
the voice is also unaffected, since both cords come togethei 
phonation. But since they do not move outwards during inspira- 
tion, but on the contrary are sucked together, inspiration ia 
laboured and stridulous, and the patient is in danger, since the 
slightest swelling of the corda may completely block the glottis. 
Paralysis of the internal thyro-aryterund muscU, which occurs in 
some cases of early bulbar paralysis, is characterised by an oval 
instead of a linear appearance of the glottis on attempted phona- 
tion, owing to loss of the support of these muscles. The voice 
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I therefore hoarse, but abduction and adduction are otherwise 
I unafiected. Addudor paralysis is always bilateral and generally 
hysterical. It ia common in hysterical aphonia. The patient 
loses her voice, often suddenly, and talks jn a whisper. There 
10 stridor, and on inspiration the cords move normally out- 
I wards. But on attempted phonation they do not reach the 
[ middle line. The condition often disappears suddenly, sometimes 
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ae a result of the process of laryngoscopy, or of the application 
of strong faradic shocks to the larynx. 

The Eleventh or Spinal Accessory Nerve is distributed to the 
Btemo-mastoid and to part of the trapezius. It is exclusively a 
motor nerve. When it is paralysed, there is paralysis and atrophy 
of the ate mo -mastoid, which no longer stands out on rotation of 
the head to the opposite shoulder, nor on depressing the head against 
resistance (Figa. 60 and Gl). The paralysis of the trapezius varies 
in degree according to the extent to which the muscle is supplied 
by the spinal accessory and cervical plexus respectively. Ordinarily 
the uppermost fibres of the trapezius are innervated by the spinal 
accessory, whilst the middle fibres of the muscle are supplied by 
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the third and fourth cervical nerves, and the lowest fibres of all a 
aupplied by the spinal accessory. When the trapezius is paralysed, 
the outline of the neck is altered owing to the levator anguli 
acapuliB having become subcutaneous, and there is a characteristic 
deformity of the angle of the shoulder resulting from the diaplace- 
luent of the scapula (Fig. fi2). The scapula on the paralysed side 
is displaced downwards and outwards, and rotated outwards, 
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that its inner border instead of being parallel with the spine, 
inclined from below upwards and outwards. When the patient 
braces the shoulders back, the scapula is imperfectly approximated 
to the middle line, and the rhomboids on the paralysed side are 
viflible subcutaneously (Figs. (i3 and 64). 

The Twelfth or H}rpoglosBal Nerve is also entirely motor 
function. Immediately after its exit from the skull it receives 
amongst other connections a small communicating branch from the 
cervical sympathetic. The hypoglosaal auppLes all the intrinsic 
muscles of the corresponding half of the tongue. Outside the skull 
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it ia joined by branches from the first and second cervical nervea, 
and from these two nerves the depressors of the hyoid bone are 
supplied, through the descendens kypoglossi. 

The symptoms of hypoglossal paralysis are very characteristic 
(Fig. fj5). The corresponding half of the tongue is atrophied 
and wrinkled. When the tongue ia protruded the healthy aide 




Fig. U.^. — Fiiinlj'fiJB i>f right hj'po^lofHil uervc from a sLali- wound below 
the jnw. Sbuwing atrophj' of corresponding balf of tongue and 
marked deviation lo the right wlieo protruded. 

causes the tip to be pushed round to the paralysed side in a sickle- 
shaped curve. If the nerve is divided suddenly, by accident or 
operation, the patient feels for a few days as if the paralysed half 
of the tongue were a foreign body, interfering with articulation 
and mastication. But this sensation soon passes oH as the patient 
becomes accustomed to his hypoglossal palsy, 

If the lesion of the hypoglossal be extra-cranial, after it has 
received the small communicating branch from the cervical 
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sympathetic, we may sometimes observe vaso-motor changesmtaf 
atrophied aide of the tongue. In two of my cases where the twelfth 
was divided intentionally for the purpose of facio- hypoglossal 
anastomosis, the tongue was pale on the paralysed side. 

The hypoglossal nucleus, as we have already mentioned, gives 
fibres to the facial nerve within the medulla, which supply the 
orbicularis oris. Hence in lesions of the hypoglossal nucleus, the 
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of rigiit bull o( tongue with deviation lo the right on proirosion. 

muscles of the lips are paralysed together with those of the tongue. 

This weakiiesa of Ups and tongue in nuclear lesions is generally 

bilateral, owing to the close proximity of the hypoglossal nuclei 

to the middle hne. 

Tntra-cranial lesions of the hypoglossal nerve, e.g. from a patch 

of svphilitic meningitis, very frequently involve other cranial nerves 

in the neighbourhood. One of the commonest multiple pabies 

is that which produces hemiatrophy of the tongue, paralysis of the 

trapezius and ater no- mastoid, and paralysis of the vocal cord and 

soft palate, all on the same side (Fig. fili). This is the result of a 

lesion implicating the twelfth, the eleventh, and the lowest roots of 

the t«nth nerve. 



LECTURE XI 

PAIN AND OTHER ABNORMAL SUBJECTIVE SENSATIONS 

There is, perhaps, no symptom for which we are more frequently 
consulted than that of pain And for its satisfactory treatment 
the underlying cause must first be determined — sometimes no 
easy matter. 

With the exception of cases where pain arises in a healthy 
individual from some unduly strong stimulus, pain is always patho- 
logical. The vast majority of pains are due to irritation of some 
peripheral sensory nerve or of a posterior root. Less commonly 
pain may be due to abnormal sensitiveness of the cortical centres, 
and is functional in origin. Stimulation of the surface of the brain 
gives rise to no pain, but the meninges are exquisitely sensitive, 
the cerebral membranes being innervated by the trigeminal nerve, 
Intra-cranial diseases therefore probably cause pain chiefly through 
the intermediation of the sensitive meninges. It is possible, how- 
ever, that the pain in some cases of syringomyelia may be due 
to actual distension of the syringomyeUc cavity by the fluid within, 
though against this view is the fact that pain is a late pheno- 
menon in this disease. 

Spontaneous sensations of discomfort vary in degree and in 
kind. Milder varieties, not amounting to actual pain, are classed 
as dysasthesuB. They include such symptoms as spontaneous 
tingling, " pins and needles," dulness, itching, flushing, &c., whilst 
among the more severe varieties are the intense and agonising 
pains of tic douloureux, angina pectoris, renal or biUary coUc, or 
the lightning-pains of tabes. 

In the diagnosis of the cause of any particular dyssesthesia or 
pain, there is one invariable rule which we should always follow, 
namely, to make a careful local examination of the part of 
the body to which the abnormal sensation is referred. Only in 
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this way can we escape gross errors, such, for example, as that of 
mistaking the pain of herpes zoster for that of pleurisy. In 
every local pain we should first search for a local cause, whether 
in the skin, muscles, bones, joints, glands, or other subjacent 
structures. Pain due to local disease is usually more or less 
continuous, and accompanied by objective phenomena such as 
redness of the skin, swelling or tenderness of the diseased tissues, 
rigidity of joints, and so on. The painful cramps of tetanus, 
rabies, and strychnia-poisoning are easily recognised and need 
not be further described. 

Some pains are generalised all over the body, for example, the 
pains of acute illnesses such as influenza, smallpox, and other 
fevers of rapid onset. In such cases the elevation of tempera- 
ture, the presence, perhaps, of a rash, and usually the occurrence 
of other similar cases in epidemic form, all help us in the 
diagnosis. 

Most cases of pain or discomfort, however, are localised to 
some definite area. And therefore for diagnostic purposes the 
most convenient plan of studying pains and other subjective sensa- 
tions is by considering the different parts of the body in turn. 

Headache. — Cephalalgia. — ^A diagnosis of '' headache " alone 
is never sufficient. Headache is not a disease, but merely a 
sjnmptom. 

When a patient complains of headache, local causes should 
first of all be excluded. Amongst the commonest local extra-cranial 
causes we should bear in mind rheumatic affection of the occipito- 
frontalis muscle, with its diffuse tenderness on brushing the 
hair, and with aggravation of pain on movement of the scalp. 
Erysipelas is accompanied by local redness, heat, and oedema, 
and by fever. Periostitis of the pericranium causes tenderness on 
pressure and is often syphilitic in origin, in which case the pain is 
commonly worse at nights. 

Local causes in the cranial bones are most commonly due to 
inflammation of the mucous membrane lining the various air-cells, 
e.g. the mastoid, frontal, or ethmoidal cells, or even in an ordinary 
coryza. Here the previous history of the case, together with the 
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local examination, will serve to indicate the cause. Less fre- 
quently caries of the bones or local exostoses may be present. 
Carious teeth often cause headache, referred especially to the 
temporal region. 

Gross intra-cranial disease may produce intense headache, either 
from local affection of the meninges as in the various forms of 
meningitis (syphiUtic, tuberculous, or pyogenic), or from general 
increase of intra-cranial pressure, as in diffuse meningitis, intra- 
cranial abscess, gunmia, or tumours. Headaches of intra-cranial 
origin are often associated with the other classic signs of increased 
intra-cranial pressure, especially with vomiting and optic neuritis. 
In every case of obscure headache we should make a careful 
ophthalmoscopic examination. The position of the headache does 
not necessarily correspond with that of the tumour. Tumours of 
the posterior fossa produce the most severe headache. 

Then there are the headaches which result from abnormaUties 
of the intra-cranial circulation, especially from arterial hyperaemia, 
as in renal disease or in suppressed menstruation, or temporarily 
from inhaling nitrite of amyl or from excess of alcohol. Hyperssmia 
produces a throbbing pain, sometimes associated with giddiness, 
tinnitus, affection of vision, and a tendency to attacks of epistaxis. 
The venous hyperajmia of severe cardiac disease or of emphysema 
may also produce a headache, which is aggravated by coughing. 
The headache of anaemia is probably mainly toxic in origin, rather 
than due to actual deficiency in the supply of blood to the head. 

Certain cases of hemiplegia are preceded, for days or even for 
weeks, by headache. This is especially conmion in cerebral throm- 
bosis, where a premonitory headache is of considerable diagnostic 
value. The onset of a cerebral hcBtnorrhage is often coincident with 
a headache. Therefore if an elderly man complains of headaches 
and bleeding from the nose, we should be cautious in checking 
epistaxis which may act as a safety-valve, and may save him 
from an attack of cerebral haemorrhage. 

There is another group of headaches which are produced by 
peripheral irritation in various parts of the body. Thus, for 
example, visceral irritation may cause headache, as in ovarian or 
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uterine diseases, or in the headaches from which so many women 
suffer at the menstrual periods, and frequently also throughout the 
menopause. In some people the swallowing of an ice causes sudden 
frontal headache, when the ice reaches the stomach. Tlus is a 
typical " reflex '' gastric headache. Every autunm we come across 
oases of ''gun headache" amongst sportsmen, the result not 
simply of the auditory stimulus of the noise of the gun, but due 
partly to the shock of repeated recoils of the weapon. Ocular 
headaches are fairly frequent, sometimes the result of disease such 
as glaucoma or iritis, but much more commonly arising from errors 
of refraction, especially hypermetropia and astigmatism. Even 
apart from this, headache may result from prolonged e}re-strain, 
t*.;. after sight-seeing in picture-galleries, but it is commoner in 
people who have some error of refraction. 

A large group of headaches are toxic in origin, the toxins 
altering the intra-cranial circulation. The onset of certain in- 
fective fevers is associated with headache, for example in smallpox 
and influenza (usually associated with pain in the back), in enteric 
fever associated with dj'speptic s^nnptoms, in scarlatina, pneu- 
monia, c^c. In such cases the temperature, the characteristic 
rash, and the other signs and s\7uptoms will guide us. Poisoning 
by toxic substances is also the main cause of the headache -of 
dj-spepsia, whether it be the familiar " Katzen-jammer " — ^the 
morning-headache and nausea following acute alcoholic excess ; or 
the headache of chronic dyspepsia, especially when associated with 
constipation. Headaches also result from poisoning with carbonic 
oxide, carbonic acid, and other respirator}- sewage in ill-venti- 
lated rooms or at crowded meetings. Other poisons, again, are 
autogenetic in origin, as are the headaches of ursemia and diabetes. 

Sunstroke causes acute diffuse headache. Severe cases are 
often accompanied by other symptoms such as delirium, hyper- 
pyrexia and coma. Neurasthenia and exhaustion, whether from 
overwork, from excessive study or from other excesses, is often 
associated with headache, frontal, occipital, or circular (douleur en 
casque). The post -epileptic headache following a fit is sometimes 
severe and may be associated with vomiting. 
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Bilateral headaches are most commonly toxic. The headache 
of dyspepsia is uaually referred to the frontal region, that of 
constipation to the occiput, whilst vertical headaches are most 
commonly due to aneemia or to debility. Some cases of con- 
cussion of the brain are followed by obstinate headaches, recurring 
for many months. These, I believe, are sometimes partly toxic 
in origin, a smaller amount of toxin being efficient in producing 
headache after concussion than in the case of a healthy individual, 
whilst in other instances the headaches occur on alight mental 
exertion, especially where the patient has been allowed to return 
to work prematurely. Hence the importance of complete physical 
and mental rest after a severe head injury, even in the absence 
of signs of an organic lesion. 

Most of the headaches to which we have referred are bilateral 
or mesial in situation. Let us now consider a different group— 
the unilateral or circumscribed pains. 

Sometimes these are due to local disease of the scalp, peri- 
cranium, or skull, in which case local examination will generally 
reveal tbe cause. Or they may result from intra-cranial disease, 
for example, meningitis, abscess, gumma or tumour. If the under- 
lying disease be near the surface of the skull, the site of the pain 
sometimes corresponds with that of the disease. But this la by 
no means always the case. I remember a striking case of right- 
aided cerebellar tumour where the pain was confined to the left 
supraorbital region. The growth was diagnosed and successfully 
removed. 

Some headaches are associated with great pallor of the face 
— apparently due to vaso-motor spasm of the cerebral vessels, often 
relieved by inhalation of amyl nitrite. Others are associated 
with arterial hyperferuia, throbbing arteries, and a flushed face. 
These are sometimes promptly relieved by compression of the 
carotid artery on the corresponding side. Such angio- neurotic 
headaches are rarely bilateral, 

A very acute circumscribed variety of headache is known 
as the cUivus ktfslericus, an agonising pain usually referred to the 
vertex, as if a nail were pressing into the brain. It occurs in 
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certain cases of hysteria and neurasthenia. It is unassociated with 
any other evidences of intra-cranial disease, and its very intensity 
leads us to be suspicious as to its true nature. 

The pain of sick-headache or migraine (hemicrania), with its 
paroxysmal attacks occurring at intervals of days or weeks, the 
patient during the intervals being free from headache, is usually 
easy of recognition. This headache generally culminates in vomit- 
ing, and is sometimes preceded by visual phenomena in the form 
of a scintillating scotoma, consisting of a blind area in one half 
of the visual field, on the side opposite to that of the uni- 
lateral headache, the blind area being bounded at its periphery 
by a zig-zag coloured spectrum. This scotoma not infrequently 
developes inte a temporary total hemianopia. Migraine ofMhal- 
moplegique is a rarer variety, in which, in addition to hemi- 
cranial pain, there is transient paralysis of the third nerve on 
the same side as the headache, with ptosis, external strabismus, 
mydriasis, &c. 

We now pass to pains in the region of the trigeminal nerve. 
Of these the most severe is tic dotdoureux, the most appalling 
form of neuralgia. It rarely attacks all three divisions of the 
nerve, but is usually confined to one (especially the supra- 
orbital division), or it may attack two adjacent divisions. The 
disease is hardly ever bilateral except in cases of diabetes. 
The patient has paroxysms of intolerable agonising pain in the 
area of the affected division. During the attack, the face 
is often thrown into strong involuntary tonic spasms on the 
affected side, there is excessive lachrymation, and sometimes 
secretion of nasal mucus and saliva, all on the affected side. 
Not only do paroxysms occur spontaneously, but the slightest 
stimuU often suffice to induce an attack, and therefore the patient 
avoids chewing food on the affected side. I have even known 
cases in which it was impossible for the patient to wash his face 
for weeks at a time, lest an attack should be thereby precipitated. 

Apart from these, there are numerous varieties of more localised 
paroxysmal neuralgic pains referred to individual branches of the 
trigeminal nerve, and associated with "tender points'' over their 
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foramina of exit. In such local neuralgiaa, and in tic douloureux 
itself, we should always search carefully for some local exciting 
cause in the mouth, nose, ear, or eye. A carious or inflamed tooth 
may cause neuralgia in the whole of the corresponding diviiion of 
the fifth nerve, and he dental surgeon by extracting it will relieve 
the condition. But we must beware of extracting sound teeth 
simply because the patient refers neuralgic pain to them. Some- 
times an abnormally- placed tooth, though healthy in itself, may 
cause neuralgia. Thus a lady of fifty-eight had a constant burn- 
ing pain along the right side of her tongue for eight years, together 
with a feehng of numbness in the area of the second division 
of the fifth nerve. This had been vainly treated by numerous 
drugs, whilst all the time the real exciting cause lay in an 
imperfectly -erupted lower wisdom-tooth on the corresponding 
side, the date of the pain coinciding with the first appearance of 
the tooth. An ral disease, nasal polypi, and other local lesions 
may all cause localised neuralgiaa. If, in addition, the patient 
be aneemic or gouty, the tendency to neuralgia is increased. But 
antemia or gout alone will not cause a local neuralgia. Some 
local determining cause must also be present, though it is some- 
times difficult to discover. Syphilitic basal meningitis or gumma, 
implicating the fifth nerve in the floor of the skull, may 
cause trigeminal neuralgia. Such cases usually show other 
evidences of intra-craniat disease, and we should look for signs of 
involvement of the motor root (see page 118). If such lesions last 
any considerable time, they tend to produce some anaatheaia 
of the affected nerve-area. Localised anfesthesia will suggest an 
organic neuritis rather than a mere neuralgia. 

Let us now consider the various pains which may be met with 
in the trunk. Firstly, there are the various root-pains, due 
to irritation of the corresponding posterior root or roots in the 
affected area. Sometimes such root irritation is due to dbease 
of the spinal meninges (tubercle, syphilis, or tumour), to osteo- 
arthritis, cartes or tumours of the spinal column, or to intra-thoraeio 
aneurisms and new growths. Bone pains in the spine are associated 
with local tenderness and rigidity. If we see a patient supporting 
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his head with both hands owing to pain in the neck, this is almost 
pathognomonic of disease of the cervical vertebrae. Root-pain 
commencing unilaterally and later becoming bilateral is practically 
pathognomonic of a tumour of the spinal meninges. These pains 
when due to organic lesions of the roots, are not infrequently 
associated with a degree of hypersesthesia or anaesthesia of the 
painful area — ancBsthesia dolorosa. If the spinal cord be com- 
pressed or infiltrated by the same lesion as that which im- 
plicates the posterior roots, we have evidence of sensory or 
motor paralysis of the parts below the lesion, with the usual 
changes in the reflexes, &c. The gircUe-pains of tabes are due 
to affection of the corresponding posterior roots. Tabetic girdle- 
pains vary in degree from the sensation of a narrow constrict- 
ing cord to one of a broad cuirass enveloping a large part of the 
trunk. Such a cuirass often feels incomplete either in front or 
behind (Fig. 71, p. 171). Another root pain is that associated with 
herpes zoster, which is a disease of the posterior root-ganglion. 
Herpetic pain is practically always unilateral, and may either 
precede or succeed the eruption of the herpetic vesicles. It may 
last for months after the vesicles have disappeared. The pain of 
herpes is often so sharp that it may be mistaken for that of 
pleurisy, from which it is distinguished by auscultation. Pleuro- 
dynia is a pain in one or more intercostal spaces, due to a 
" rheumatic " myalgia of some of the intercostal muscles. It 
somewhat resembles the pain of pleurisy, but is easily distinguished 
by the local tenderness on digital pressure and by the absence of 
friction-sounds on auscultation. There is also a very common 
trunk-pain which we meet with in people who are neurasthenic or 
debiUtated. It is a deep boring pain, usually below the inferior 
angle of one or other scapula. It is more diffuse and less 
superficial than the pain of herpes, and it has none of the physical 
signs of pleurisy or pleurodynia. The pain of traumatic neuras- 
thenia, especially after a railway or other accident (" railway 
spine "), may simulate that of organic spinal lesions, especially 
when a functional paraplegia coexists. But the diagnosis can 
usually be made by noting the excessive hypersesthesia of the spine, 
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the absence of aigns of organic disease and the presence of variouB 
hysterical "stigmata" {see later, p. 312). Mammary neuralgia 
' mastodynia also occurs in neurasthenic patients, and must be 
distinguished by means of physical examination from diaeaae of the 
gland. 

We have also to bear in mind the various re/erred jiains 
which may occur in visceral diseases. Thus, for example, in 
pericarditis there may be precordial or epigastric pain. In aortitis 
pain may be referred to the upper three intercostal spaces on 
the right side. Physical examination will clear up the diagnosis 
cases of aneurism and of mediastinal growths. One of the 
most severe of all trunk paina ia the well-known angina pectoris. 
This is a paroxysmal suffocative pain, or feeling of intolerable 
oppression in the region of the heart, often radiating down one or 
both arms, but especiaUy down the left arm. It is commonest 
male patients at or after middle life, and is usually, though not 
invariably, associated with evidence of vascular degeneration. It 
has to be distinguished from toxic or neuralgic angina, so-called 

' pseudo-angina," a similar but much less serious affection, met . 

rith most commonly in young girls, in women who have been 
lactating too long, or in patients before middle life who smoke ^ 
tobacco or drink tea to excess. , 

Irritation of the sensory nerves at the cardiac end of the stomach, 
by abnormal acids or other irritant*, may cause burning pain, 
usually referred to the seventh left chondro -sternal junction, and 
sometimes also to the left interscapular region. Such gastric pains 
are associated with other dyspeptic symptoms to which we need 
not here refer further. As regards the situation of referred pains 
in diseases of various parts of the gastro-intestinal tract, it is useful 
to bear in mind Mackenzie's rule.' that pain due to affections of 
the digestive tract is referred across the middle line of the abdomen, 
in regularly descending areas as we pass from the stomach towards 
the large intestine. Thus the epigastrium is the region for gastric 
pains (disease at the cardiac end causing pain higher up than 
pyloric affections), the umbilical area is the region for pains of 
' Brain, 1901, vol. nv. p. 373. 
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the small intestine, the hypogastric area the site of pains 
due to the large intestine. A striking experimental corroboration 
of this can be obtained at any time by taking a sharp purgative 
drug. When the familiar colicky pains appear, they are felt first 
in the region of the umbilicus, but soon they descend lower and 
lower, and when they arrive close above the pubes, the call for 
evacuation of the bowel becomes " urgent and imperative." 

To discuss fully the various causes of acute abdominal pain 
would require many chapters of description. We have to bear 
in mind not only diseases of the gastro-intestinal tract, in the 
form of catarrh, ulcer, muscular spasm, &c., but also perforations 
of various hollow viscera, the stomach, gall-bladder, intestines 
(including the vermiform appendix), rupture of a pyo-salpynx 
or of a tubal pregnancy, biliary or renal colic, acute pancreatitis, 
torsion of an ovarian pedicle, &c. In every instance, not only 
should we carefully examine the whole abdomen^ but we should, 
if necessary, examine the pelvis, per rectum or per vaginam, and 
investigate the urine and dejecta. 

Apart from acute renal colic, a floating kidney is a fairly common 
cause of difiuse abdominal pain, especially in poorly-nourished 
women with lax abdominal walls. Here again, local examination 
of the abdomen will reveal the cause. 

Before leaving the subject of abdominal pains, we must 
not fail to recall the familiar crises of tabes dorsaUs : — gastric 
crises associated with pain and vomiting, intestinal crises associated 
with colic and diarrhoea, bladder crises, &c. All these may 
closely simulate the pain of acute abdominal disease. But the 
history of the case, together with an investigation of the pupils, 
knee- and ankle- jerks, and the other phenomena of tabes, will 
usually save us from error. 

Lumbago, or pain in the lumbar muscles, is usually easily re- 
cognised. The pain is intensified by active muscular contraction 
and also by passive stretching, caused for instance by the stooping 
posture. It is also associated with tenderness on pressure. Lumbo- 
abdominal neuralgia, on the other hand, is a diffuse pain, not 
confined to the lumbar muscles but spreading forwards from the 
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lumbar region to the front of the abdomen, and sometimes to the 
groin, genitals or gluteal regions. It is paroxysmal, and during the 
paroxysm there may be cramp-like spasms of the abdominal muscles 
or of the cremaster. It is associated with the "tender points" 
of a true neuralgia, these being situated over the vertebral spines, 
the iliac crests, the linea alba, inguinal canal, scrotum or labium. 
Sacral pain is often due to uterine disease, as in the famiUar 
uterine dysmenorrhoea or the well-known pains of labour. 

Coccygodynia or neuralgic pain in the region of the coccyx, is 
practically confined to the female sex. The pain may be spon- 
taneous, or it may be induced by sitting or walking or by the con- 
traction of any of the muscles attached to the coccyx, e.g, during 
defsBcation. It is often associated with local tenderness. Before 
making a diagnosis of mere neuralgia, local disease of the 
coccyx or of adjacent structures must always be excluded by 
local examination. 

Pains in the Limbs. — Brachial neuralgia, generally a uni- 
lateral affection, is referred, as a rule, to the whole area of distribu- 
tion of the plexus, namely to the lower part of the neck, the 
shoulder and the whole upper limb. It is rare to meet vnth 
neuralgia confined to an individual nerve-area, such as that of the 
median or ulnar, except in cases of local injury or disease of the 
nerve-trunks. The pain of brachial neuralgia is aggravated by 
movement of the limb, which feels heavy and numb, though there 
is no paralysis. The " tender points " are over the nerve trunks, 
such as the musculo-spiral, median or ulnar nerves. 

If anaesthesia or trophic changes be superadded, we probably 
have to do with structural changes in the nerve-trunk, that is, 
with a neuritis, not a mere neuralgia. In every case of brachial 
neuralgia we must carefully examine the nerve-trunks in their 
entire course, to exclude the possibility of organic lesions com 
pressing or infiltrating the nerves. In addition to pain, brachial 
neuritis often produces weakness and atrophy of the correspond- 
ing muscles, and impairment or perversion of cutaneous sensation. 

Analogous to brachial neuralgia and neuritis in the upper limb, 
we have in the lower limb sciatica, a term which includes sciatic 
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neuralgia and sciatic neuritis. In every case of so-called sciatica 
we have to decide which of these two is present. In sciatic 
neuralgia there is usually a dull aching pain more or ess constant, 
in the back of the thigh, with occasional paroxysms of darting or 
boring pain, generally from above downwards, along the course 
of the sciatic nerve. Any movement of the Umb whereby the 
nerve is made tense, or any local pressure as from sitting on a hard 
chair, brings on a paroxysm. Therefore the patient habitually 
keeps the hip and knee slightly flexed on the affected side, so as 
to relax the nerve. And it is not uncommon to find a slight degree 
of scoliosis in the lumbar region, the concavity being towards the 
soimd side. The " tender points " are at the posterior iliac spine, 
the sciatic notch, the popliteal space, the peroneal nerve below the 
head of the fibula, and behind the malleoli. Passive stretching of 
the nerve increases the pain, for example by flexion of the hip with 
the knee extended. Blunting of sensation in th3 peroneal or pos- 
terior tibial area is unconmion and indicates an organic neuritis or 
perineuritis, as also do any alterations in the electrical reactions 
of the muscles, or any considerable degree of muscular atrophy. 
In sciatic neuritis the temperature of the limb is generally lower 
than on the healthy side. The ankle-jerks should always be 
tested on both sides. In sciatic neuritis the jerk may be 
diminished or lost, whereas in neuralgia it remains normal. In 
both affections we may observe exaggeration of the cremasteric 
reflex on the affected side. 

Mercdgia parcssthetica is a variety of neuralgia occurring in the 
area of distribution of the external cutaneous nerve of the thigh. 
It consists in parsesthesia or actual pain in the outer aspect of one 
thigh. The pain is often induced by standing or walking, possibly 
owing to stretching of the fascia lata. It is sometimes associated 
with flat-foot on the same side. Here, as in brachial or sciatic 
pain, the presence of an area of impaired sensation would indicate 
a neuritis rather than a neuralgia. 

In rare cases we may find neuralgia in the area of the anterior 
crural or of the obturator nerve, and this may be symptomatic of 
an intra-pelvic tumour, or of an obturator hernia. 
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The pains of brachial or sciatic neuralgia and neuritis, and of 
meralgia panesthetica, are unilateral. Let us now consider the 
bilateral pains which may be met with in the hmba. 

Bilateral pains should always suggest to our minds either a 
toxic cause attacking the peripheral nervous structures of both 
limbs, or some central disease of the spinal meninges affecting 
the posterior roots bilaterally, or again some angio- neurotic con- 
dition such as Raynaud's disease, erythromelalgia, or intennittent 



The lightning pains of tabes may be unilateral or bilateral. 
They are commoner in the legs than in the arms, since tabes is a 
disease which commonly begins in the posterior root-fibres of the 
lumbo-sacral region. These pains are variously described by the 
patient as stabbing, burning, tearing, or bursting, and are commonly 
associated with local hyperesthesia of the skin. They are often 
mistaken for rheumatic pains, and all the more so inasmuch as 
they often coincide with changes in the weather. 

Tight "tourniquet" pains around the lower timbs, in broad 
zones rather than narrow, are sometimes an early and persistent 
symptom in disease of the lumbo-sacral region of the cord. They 
are due to irritation of the posterior roots, and may also occur in 
tabes. 

The root-pains of tumour or inflammation of the spinal men- 
inges, or of spinal caries, are more or less constant, with paroxys- 
mal exacerbations. Infiaminatory affections of the meninges are 
usually bilateral from the outset, with corresponding bilateral pains. 
But in cases of meningeal tumour the pains are generally unilateral 
at first, and become bilateral as the disease spreads to the opposite 
side. The level of the pains in meningeal disease varies with the 
level of the affected posterior roots. Thus in cervical meningitis, 
tumour or caries, there is pain in the neck, spreading down one or 
both arms along the corresponding root-areas ; in dorsal cases 
the pain is around the trunk, and in lumbar or sacral cases it is in 
various parts of the lower limbs. Meningeal pain is often asso- 
ciated with local hyperesthesia corresponding to the uppermost 
roots affected, and with tonic spasms of the muscles at that level. 
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If the meningeal lesion affects the cord within, whether by com- 
pression or by infiltration, there will be in addition to root pains the 
other signs of organic cord disease — so-called araplegia dolorosa, 
with its anaesthesia, motor weakness and alterations of reflexes 
below the level of the lesion. Inflanmiatory, tuberculous and 
syphihtic affections of the meninges are always associated with 
cellular changes in the cerebro-spinal fluid (see p. 353). 

Affections of the peripheral nerves may also produce pain. 
Thus in peripheral neuritis there is not only pain, with hypersBsthesia 
of the skin of the feet and hands, but there is intense muscular 
tenderness on pressure, together with a degree of tactile anaesthesia, 
and in severe cases muscular paralysis and muscular atrophy, 
accompanied by the reactions of degeneration 

Pains localised in single nerve-areas should always lead us to 
examine the nerve-trunk in its entire extent. Tubercula dolorosa 
are multiple growths (usually neuro-fibromata) in the connective 
tissue of the nerve-trunks, many of them forming little subcutaneous 
nodules easily palpable and exquisitely tender, others less acces- 
sible in the deeper nerve-trunks, causing referred pains in the 
particular nerve areas. If these growths not merely irritate but 
interrupt the nerve-fibres within the nerve-trunks, there may 
in rare cases be areas of anaesthesia. Clinically we seldom find 
motor paralysis from such growths, except as a result of pressure 
on the spinal cord or base of the brain by a neuroma on one of the 
spinal or cranial nerve-roots 

It is convenient here to refer to erythromelalgia, where there are 
cyanosis and pain in one or both feet in the dependent posture, 
reUeved by elevating the limb, to Raynaud's disease, which may be 
associated not only with local pallor, cyanosis or gangrene, but also 
with subjective sensations of tingling or pain, and to intermittent 
limp, when the patient after a few steps becomes unable to walk 
farther, owing to intolerable pain in the muscles of the leg. To 
these conditions we shall return later, when studying the ner- 
vous affections of the vascular system. 

Finally, we should refer to the group of pains met with in 
hysteria. These are more often areas of hypereesthesia than of 
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spontaneous pain. They are specially common in the neighbour- 
hood of joints, whose slightest movement causes intense pain. But 
the history of the case, in which there has often been a preceding 
injury, the absence of signs of structural disease local or central, 
and the presence of other hysterical stigmata, will aid us in our 
diagnosis. It may be necessary to give a general anaesthetic, 
in order to eliminate gross local organic disease. 



LECTURE XII 

ABNORMALITIES OF SENSATION: 
HYPERiESTHESIA, PARESTHESIA, ANAESTHESIA 

We have already considered the anatomical course of the chief 
sensory paths from the periphery to the perceiving centres in the 
brain (Lecture I.). Let us now proceed to consider the methods 
of clinical investigation of the various forms of sensation. 

All parts of the surface of the body are not equally sensitive. 
Thus the tip of the tongue, the Ups, the finger-tips, in the order 
mentioned, are the most sensitive to cutaneous impression, whilst 
other parts such as the dorsal aspect of the trunk, the upper arm, 
and the calf of the leg, are least sensitive. These differences de- 
pend on various factors, such as thickness of epithelium, relative 
abimdance of sensory end-organs, &c., into which we need not 
enter more minutely here. 

All sorts of ingenious apparatus have been devised for the 
accurate measurement of minute differences in sensibility to touch, 
pressure, pain, temperature, and so on. But for clinical diagnosis, 
we should avoid compUcated apparatus and content ourselves 
with the simplest possible methods which, whilst accurate enough 
for practical purposes, do not impose too great a strain on the 
patient's attention nor demand too high a degree of intelligence 
on his part. 

The most important varieties of sensory stimuli which we 
employ in testing a patient's sensory functions are Ught touches, 
pin-pricks, cold and hot objects, all of which refer to cutaneous 
sensations. We have also to consider other sensations, such as 
joint-sensation (or sense of position on passive movement), active 
muscle-sensation (kinsesthetic sense, or sense of active muscular 
contraction) and, lastly, the vibration sensation produced when a 
sounding tuning-fork is placed over the subcutaneous surface of 
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& bone or upon a finger-nail. There are other varieties'of aeneory 
stimuli, such as electro -cutaneous aenaibiUty (which is generally, 
but not always, paraUel in intensity with the pain-sense), and 
there is the sensation of pressure and appreciation of differences 
of pressure. Ac, But these, whilst physiologically interesting, are 
of minor clinical value. 

There is perhaps no better criterion of practical neurological 
skill than the accuracy with which an observer can map out areas 
of diminution or loss of sensation on the one hand, or of perverted 
or exalted sensation on the other. Both experience and patience 
are required, in order to obtain trustworthy results. 

Inasmuch as we are largely dependent on the intelligence and 
goodwill of our patient for accurate answers, we must as far as 
possible try to ehminate all distracting outside factors. Therefore 
we direct the patient to close bis eyes when we are testing 
sensation, so that his attention may not be diverted by 
watching what ia being done. We must also be careful not 
to weary a patient by too prolonged examination, lest as 
he gets tired or impatient his answers become inaccurate. The 
simpler our methods of examination, the better are our results 
hkely to be. We have also to contend with wide variations in 
the intelligence of different patients, in their education, and in 
their attentiveness ; this latter may be modified by pain, by 
anxiety, or by psychical deficiencies. Sometimes we have to 
deal with dehberate attempts on the part of the patient to mislead 
Fortunately, patients who simulate disease generally make 
blunders so gross as to prevent an erroneous diagnosis on the 
part of a careful obser^'er. 

Glinical Investigation of Sensation.— At the start, the 
patient's eyes should be closed, or some object should be inter- 
posed between his eyes and that part of the body which is being 

ted. We then proceed to test the various nOaneous setisations — 
touch, pain and temperature, separately and in turn. 

TowJi is tested by means of some soft light object, such as a 
tuft of cotton-wool, a feather, or a gentle touch with the finger, 
or by gentle pulling or stroking of the hairs. Loss of sensation in 
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the hairs is called '' tricho-ansesthesia." Pain is tested by a sharp 
needle ; cold by blowing on the skin, or by a cold object such as 
a metal spoon or a test-tube containing ice-cold water ; heat by 
breathing on the skin or by a warm object such as a test-tube 
containing hot water. 

Each variety of sensation should be examined separately, before 
passing on to the next kind of stimulus, and the results should 
be recorded on an outUne-chart of the body. In mapping out 
. areas of abnormal sensation, it is useful to have a skin pencil with 
which to mark on the patient's skin, before copying the result on 
our chart. 

An important practical point in mapping out areas of anaesthesia, 
is to begin within the anaesthetic area, and to work towards the 
normal skin, not in the reverse direction. It is easier for a patient 
to recognise the moment when he first feels a sensation than for 
him to observe when he first loses it. On the other hand, in 
mapping out areas of hypersesthesia or of parsesthesia, we should 
work from normal skin towards the hyper-aesthetic area, asking 
the patient to call out as soon as his sensation changes. 

In setting about the examination of the sensory fimctions, we 
usually begin with that of touch. The patient's eyes being closed, 
we touch him Ughtly on both sides of the face simultaneously 
and observe not onlv whether he feels the touches, but whether 
they are equally distinct on both sides. We then touch sym- 
metrical spots on the neck, shoulders, hands, trunk, and lower limbs. 
We next proceed to do the same with Ught needle-pricks, then 
with cold and with warm objects. If the patient has an area of 
diminished or altered sensibility, we generally discover it by this 
method. When we find an area of abnormality, we proceed to 
map it out carefully, making separate observations for touch, 
pain, and temperature, and noting whether the areas coincide 
or overlap. 

Besides noting whether a patient feels a stimulus, for instance a 
tactile one, we should also notice whether he localises it accurately. 
This is accomplished by asking him to place his finger on the spot 
where he was touched, for instance, the dorsum of the hand. A 
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nonnal individual can do this accurately to within a fraction of an 
inch. But in certain varieties of aniesthesia, the patient, whilst 
able to tell that he has been touched, makea an error of several 
inches in locahsation. This is called " topo-anseathesia," or, if it 
refer to pain, " topo- analgesia." Horaley ' has shown that errors " 
in the localisation of cutaneous impressions arc, in cases of cortical 
lesions, always in a proximal direction, i.e. the patient refers the 
stimulus to a point higher up the limb. Sometimes the patient, 
when touched on one side of the body, feels the sensation at 
the corresponding spot on the opposite side. This is termed 
" allocheiria," and occurs only in certain cases of hysteria. 

When testing pain, we sometimes find that though the patient 
correctly perceives and localises the stimulus, there is an abnormally 
long interval of time, perhaps amounting to several seconds, 
between the stimulus and the patient's perception of pain. This 
is called " delayed sensation," and is met with chiefly in cases of 
tabes - 

So much for cutaneous sensations- But there are other forma 
of sensation which are of clinical importance. Joint-senae is tested 
by moving a joint passively into various positions backwards and I 
forwards, then holding it fixed in a certain position, such as that 
of semi -flexion, and asking the patient to imitate exactly that 
position with the limb of the opposite side. It not infrequently 
happens that when a patient is in doubt as to the position of his 
joint, he begins to make slight voluntary movements of the joint 
before answering. These must not be permitted, since he thereby 
gains information as to the position of the limb, not from his joint- 
sense but through an entirely different sense, viz., the kineesthetio j 
sense or sense of active muscular contraction. , 

To teat this kincBsthetic sense, we notice whether the patient, when 
raising liis limbs, can detect differences in the weights of objecto 
of similar size, for example a shilling and a sovereign, eithei 
placed in his hand, or hung in a sling over his hand or foot. For 
this purpose we sometimes employ a series of leather or wooden , 
balls of equal size, loaded with different weights. Normally. 
' Brain, 1906. p. 137. 
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according to Weber's law, a healthy individual should detect an 
increase of one-third in the weights of two successive objects. 
Tabes is the disease in which this sense of active muscular con- 
traction is most markedly diminished, and where the joint-sense 
is notably impaired also. The loss of these two senses is probably 
the main factor in the production of tabetic ataxy. 

We purposely avoid using the term " muscular sense," for 
several reasons. Firstly, it is ambiguous, since it has been used to 
include two entirely different senses : — ^joint-sense and kinsesthetic 
sense. Moreover, it might also be confounded with a third sense, 
the sensAility of musdes to pressure with the fingers. Normally 
such pressure, if moderate in degree, is painless ; but in certain 
diseases, as in peripheral neuritis, in the various forms of myositis, 
and in the abdominal muscles superficial to an area of peritonitis, 
the muscles become exquisitely tender to the lightest pressure. 
On the other hand, it is common to find in tabes that severe com- 
pression of the muscles and tendons, for example of the leg 
muscles, and especially of the tendo Achillis, is painless. This 
muscle and tendon analgesia is often present in early stages of 
the disease. 

It is sometimes of value to observe the patient's power of re- 
cognising, without seeing them, the forms of solid objects placed 
in his hand — so-called stereognostic perception. Normally a patient 
should be able to recognise familiar objects such as a key, a coin, 
or a chain. But in some cases the patient, whilst able to feel 
the presence of some object, cannot tell what it is, without seeing 
it. Such " astereognosis " may be due either to impairment of 
sensation from peripheral disease, or to defects in the cortical 
centres, as in certain cerebral lesions. 

Lastly, there is the vibrcUion'Sense (pallsesthesia, or " osseous 
sense ") described originally by Egger. This is tested by means 
of a low-pitched tuning-fork, which is set into vibration and placed 
upon the subcutaneous surface of a bone. In normal individuals 
a characteristic vibratile thrill is felt. But in certain diseases 
involving the posterior roots, such as tabes, or in transverse lesions 
of the spinal cord, the vibration-sense may be lost in the bones 
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corresponding to the afiected roots (Fig. 67). Loss of thia sense 
may be the earliest fonn of anaesthesia in root-lesions as in tabes, 
where it may precede cutaneous aniestheaia. In Brown-Sequard 
paralysis vibration -sense is lost, together with the temperature 
sense, on the side opposite to that of the muscular paralysis 
(see Figs. 8 and 11). But the vibration-sense is not an exclusive 
property of bones, though bones are most strikingly sensitive ; it 
can be perceived in other tissues, notably in the nails, which ate 
closely comiected with the periosteum, and even in the connective- 
tissues, though in them less intensely. 

Excessive sensitiveness to normal stimuli 
is termed hypercestheMa. Such hyperteathesia 
is usually accompanied by a degree of dis- 
comfort or even pain, even though a stimulus 
be used which is ordinarily painless. The 
term paresthesia, or perversion of sensation, 
signifies that an ordinary atimulua evokes an 
unusual sensation, as for example a feeling 
of tingUng when the skin is touched, or a 
feeling of acute pain when moderate cold is 
apphed. Under the head of partesthesiee we 
may also include such phenomena as multiple 
sensations (polytesthcBia), atlocheiria, iJre. 

Strictly speaking, diminution of sensation 
should be designated hypo-(Bsthetia, and the term ansesthesia should 
be reserved for total loss of sensation. It is usual, however, to 
speak of "slight," "moderate," and "total" ansestheaia. When 
only one form of cutaneous ansEsthesia is referred to, we some- 
times find it convenient to talk of tactile anissthesia, of analgesia 
or loss of pain sense, and of thentio-anwsthesia or loaa of tempera- 
ture sense Dissociated anastkesia is where some forms of sensa- 
tion, such as tactile sense, are normal, whilst in the same area 
others, such as pain and temperature sense, are lost. This occurs 
especially in syrin omyeUa and in the Brown-Sequard syndrome. 

We speak of henii-ancBslliesia where one-half of the body, right 
or left, is affected, and of para-anasthesyi where both legs or both 
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arms are affected owing to a lesion of the spinal cord or to a 
symmetrical affection of the posterior roots. We also speak of 
radial, ulnar, peroneal anaesthesia, &c., where the sensory loss 
corresponds to the distribution of a single peripheral nerve. 

Hypersesthesia. — Universal hypersesthesia is rare. It is 
chiefly met with in hysteria, but also occurs in other affections, as 
in strychnia-poisoning, where the sUghtest touch may suffice to 
evoke a violent spasm. Hemi-hypersesthesia is chiefly foimd in 
neurasthenic and hysterical patients and may be associated with 
other hysterical "stigmata." Thus I remember the case of a 
soldier with traumatic hysteria who had hemi-hypersesthesia, 
accompanied by abnormal widening of the visual fleld and by 
increased acuity of smell, taste, and hearing, all on the hyper- 
aesthetic side of the body. 

Hypersesthesia in more or less synmietrical root-areas of the 
trunk or limbs and due to irritation of the posterior roots, is not 
unconmion in diseases causing pressure on the spinal cord or its 
meninges, as in caries or tumours of the spine. Here the hyper- 
eesthesia corresponds to the area supplied by the uppermost root 
involved, and is usually associated with anaesthesia and motor 
weakness in the parts below. 

Odd irregular areas of hyperaesthesia are amongst the 
commonest stigmata of hysteria, and do not correspond either to 
root-areas or to the distribution of peripheral nerves. Tender 
areas are particularly conmion over hysterical joints and over 
certain vertebral spines in hysteria, and we frequently notice that 
the lightest touches cause severe pain, whereas, when the patient's 
attention is diverted, deep pressure on the same spot may be 
painless. Pressure on such tender spots may sometimes excite a 
hysterical attack — ** hysterogenic " areas — and in other cases may 
restrain or stop an attack — ** hysterofrenic " areas. To this 
subject we shall return when discussing the diagnosis of hysteria. 

Next in frequency after hysterical hyperaesthesia are the areas 
of cutaneous hyperaesthesia in tabes. Tactile hyperaesthesia is 
specially conmion in the areas where lightning pains are felt, and 
like these pains it may be one of the earliest evidences of the 
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disease, Thua a patient with incipient tabes, for years before 
he reached the stage of ataxia, was so hyperieathetic around the 
trunk that it was agony for him to pull his shirt on, or to sponge 




Fig. oh. — Universal aiUD<lhesia Id a byiierical patient StcTllis«<] 
safety-pins bave bi^en piisbeil through the skin on both sides. 
Hysterical lAontraoturc of left band is st\io preient. 

his body when bathing. Tabetic hypenesthesia may occur not 
only on the trunk but also on the limbs, and even on the face. 
Hyperesthesia is specially frequent around the orbits in cases 
of tabetic ocular palsies. 

Hyperajsthesia in the areas of peripheral nerves occurs in the 
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true neuralgias, as in trigeminal neuralgia, where the neuralgic 
area is often exquisitely tender, especially over the foramina of 
exit of the various branches. The patient may be unable to 
wash his face for weeks at a time, since the lightest touches 
induce a paroxysm of neuralgia. Localised hypersesthesia some- 
times precedes the eruption of herpes zoster, and may persist for 
weeks or months after the eruption has passed away. Lastly, 
we may mention the hypersesthesia of the hands and feet in 
multiple neuritis, where there is often present a degree of anaesthesia. 
The coexistence of hyperalgesia to light pressure with anaesthesia 
to Ught touches is very characteristic of alcohoUc neuritis. 

Parsesthesia, or perverted sensation, has much the same diag- 
nostic significance as hypersesthesia. It may also be mentioned 
that when a peripheral cutaneous nerve is in process of recovery 
after an injury, there is often a stage of parsesthesia through 
which the skin passes before normal sensation is restored. 

Anesthesia. — ^Universal anaesthesia of the skin and accessible 
mucous membranes to all forms of stimuli is exceedingly rare, 
occurring only in hysteria. Fig. 68 shows such a cas^ in a girl, in 
whom it was possible to push sterilised pins through the skin 
on both sides of the body without causing pain. 

Hemi-anaesthesia always indicates a central affection. In every 
case of hemi-anaesthesia we must determine whether the disease is 
fimctional or organic, and if organic, at what level in the sensory 
tract the lesion is situated, whether in the cortex, internal capsule, 
or lower down. 

Hysterical hemi-ancesthesia is commoner than organic. It varies 
in degree, from total anaesthesia down to the slightest degree of 
comparative blunting of sensation, only discoverable on com- 
parison of the two sides. Not imcommonly it tends towards the 
" segmental " type, and it is frequently accompanied by other 
hysterical stigmata, especially by blunting of the special senses on 
the hemi-anaesthetic side, particularly by concentric contraction 
of the visual field, and by other features which we shall study 
later. We should remember that hysteria sometimes coexists 
with organic disease, thereby complicating the diagnosis. 
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Organic hemi-ancBdkeina, may alao vary in its degree, from slight 
to severe aiisestheaia ; but it is never absolute in degree s& in aorae 
cases of hysteria. It is generally more marked on the Umba 
than on the trunk or face, and more intense at the periphery of 
a limb than at its proximal end. It is never marked off by a 
sharp line running acrosa the limb, as in the "segmental" 
antesthesia of hysteria, but fades gradually in intensity as we 
pass from the hand to the shoulder. A degree of topo-aassthesia 
or topo-analgesia is always present in organic hemi-ansesthesia. 
The special senses are unaflected (their paths probably do 
not traverse the internal capsule), with one exception, namely 
that of vision, in cases where the lesion implicates the optic 
radiations. But here again we get a homonymous hemianopia, 
unlike the hysterical contraction of the visual field to which we 
shall refer later. 

If we find that a hemi-ansesthesia is organic in origin, we have 
then to determine whether the lesion is cortical in situation or 
whether it is lower, in the internal capsule or elsewhere. In cortical 
hemi-ansasthesia the other signs of cortical disease will aid the 
diagnosis. The presence of monoplegia rather than hemiplegia, or 
the occurrence perhaps of Jacksonian fits, will point to a cortical 
localisation, remembering that the cortical motor areas are also 
partly sensory. Cortical anaesthesia is less profound than capsular, 
and is most distinct at the periphery of the affected limb. Indeed 
in cortical anaesthesia it is the rule for the trunk to be little or 
not at all affected. Marked astereognoais and topo- anaesthesia 
with but slight tactile and motor loss will also point to a 
cortical lesion, probably in the upper parietal region. 

Capsular hemi-antestheaia, which, by the way, is generally the 
result of a lesion not actually in the capsule but in the postero- 
external part of the optic thalamus, is never monoplegic in type 
but always affects the entire half of the body, including the trunk. 
The intensity of capsular anfeathesia is deeper than in cortical 
cases, but not so markedly uitensified at the periphery of the hmbs. 
It is also more often associated with hemianopia if the lesion 
extend backwards, or with hemiplegia, most marked in the 1^ 
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(but not a monoplegia), if the lesion extend forward towards the 
pyramidal motor path. 

We may also have hemi-amesthesia from organic lesions of the 
aenaory path below the level of the internal capsule or optio 
thalamus ; in fact, at any level above the sensory (fillet) decussation 
in the medulla. Such lesions, although rare, can be correctly 
localised by the coexistence of other signs. Thus a unilateral 
lesion in the dorsal aspect of the pons, implicating the trigeminal 
nerve or nucleus, together with the remainder of the sensory fibres 
belonging to the other side of the body, will cause a crossed hetni- 
anasthesia, i.e. anEesthesia of the face on the aide of the lesion, 
and of the arm, trunk, and leg on the opposite side (Fig. 10, p. H). 
A lesion of the sensory path in the medulla below the level of 
the trigeminal nerve, must be more wide-spread laterally to 
produce a complete hemi -anEesthesia, since the path for tempera- 
ture and pain is here at some distance from the tactile path 
(Fig. 9, p. 1.3). 

Amesthesia also occurs in certain lesions of the spinal cord. W6 
should note, however, that there are many cord diseases in which 
amesthesia is absent, such as progressive muscular atrophy, 
amyotrophic lateral sclerosis and acute anterior po ho myelitis. 
Disseminated sclerosis is also a disease in which sensory changes are 
frequently absent. But if the spinal cord be destroyed or divided 
at a certain transverse level, whether by trauma or by disease 
such as acute softening, whereby sensory as well as motor paths are 
interrupted, all the sensory impressions ascending in the posterior 
and lateral columns (Figs. 7 and 8, pp. 10 and 11) will be Inst 
below the level of the lesion. We then have a para-ancesthesia, the 
upper limit of which corresponds with that of the highest sensory 
root aflected. And since in many of these cases there are irritative 
or inflammatory processes affecting the roots immediately above the 
area of destruction, it not uufrequently happens that there is a 
narrow zone of partesthesia or of hypercestbesia immediately 
above the antesthetic area. In cases where the cord is gradually 
compressed by progressive disease in the meninges or vertebrae, 
there is usually a progressive motor paraplegia with the usual 
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alteration of reflexes. Here anffistheaia appears late in the dis- 
eaae, being preceded by spontaneous subjective sensations or dys- 
sesthesite, after which hyperaestheaia appears, and last of all 
ana?stheaia. The anieatheaia of a total transverse lesion implicates 
all forms of sensation, both superficial and deep. 

When a cord lesion is incomplete in its transverse extent, certain 
forms of sensation may escape. Thus unilateral lesions of the cord 
produce Broum-Sequard paralysis. Most commonly this ia the result 
of a stab or bultet-wound, but it may also be caused by softenings 
or grow-tha. Or a lesion which was originally more extensive, e.g. 
a hicraorrhage, may clear up so as to become a unilateral one. In 
the typical Brown-Sequard syndrome, as will be seen from Figs. 8 
and II, there are on the side of the lesion the well-known motor 
and vaso-motor paralyses, together with loss of sensation in the 
joints and muscles, whereaa on the opposite aide there is thermo- 
aneesthesia, loss of vibration -sense, analgesia and some tactile ances- 
theaia. If the lesion be above the lumbar enlargement, as is 
generally the case, the motor paralysis is of the upper neurone type, 
with spasticity, increased deep reflexes and an extensor type of 
plantar reflex. If, as sometimes happens in stab-wounds, the lesion 
destroys the most lateral region of the 
cord but does not quite reach the middle 
line, thereby sparmg the poatero- internal 
column, the deep structures on the side 
of the lesion preserve their sensibility. 
In any case, on the aide of the lesion, a 
narrow zone of anasthesia exists, cor- 
responding to the posterior root-fibres 
cut across at the level of the lesion. 
And above the anteatheaia there is a 
zone of hypersesthesia from irritative 
root-changes. 

IHssociatei antBsthesia. often without 
motor paraplegia, ia characteristic of disease in the region of the 
posterior comua, as in syringomyeha where there are analgesia and 
ther mo -anaesthesia, withlossof vibration-sense, corresponding to the 




Kio. 69.— SvringomyeliajBhow- 
iiigarea ofCbeimo-Bnieslhefiia 
and BOiilgesia in tho p-itient 
sbowu in Fig. TO. 
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area of spina) cord affected, whilst tactile sensatioii remains onin^ifl 
paired (see Fig, 69). The patient often burns his fingerB accidentally J 
without pain, and he niaj develope painless whitlows — so-falled i 
Morvan's disease. He may also have spontaneous joint diaint#gr»- i 
tions, with fractures and osteophytic or destructive changes iji the I 
ends of the bones. In most cases of syringomyelia there also I 
is some atrophy of the anterior cornua ; we should therefore be j 
on the look-out for a coexisting muscular atrophy of spinal type,, J 




involving especially the small muscles of the hands. If the 
pyramidal tracts become involved in syringomyelia, a spastic 
paraplegia is superadded, and sooner or later a degree of scoliosis 
always developea 'Fig. 70). 

But unilateral cord lesions and syringomyelia are not the only I 
diseases which produce dissociated ansisthesia. A small lesion i 
8'ich as an area of softening or of new growth, in the ponto-cerSelUur I 
angle of the pons at the level of the auditory nerve, will causa'J 
deafness of the same side with analgesia and thermo-antesthesia | 
of the opposite side, tactile sensation being unaSected. If the J 
cerebellar peduncle be involved, there will be cerebellar phenoi 
also, such as we have already studied. 
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Tabetic ancesthesia is the commonest of all organic anaesthesisB. 
In this disease the sensory loss tends to follow fairly closely the 
distribution of the posterior roots affected by the tabetic process. 
Thus it is commoner in the lower limbs than in the upper. Joint- 
sense and vibration-sense usually become impaired earlier than do 
cutaneous sensations, whilst analgesia precedes tactile anaesthesia. 
In the upper limbs the fingers on the ulnar side of the hand are 
usually affected earlier than the other digits, and there is often 
a strip of -analgesia running longitudin- 
ally along the inner side of the whole 
upper limb, corresponding to the eighth 
cervical and first thoracic roots (Fig. 71 ). 
In many tabetics the ulnar nerve behind 
the elbow loses its normal sensitiveness 
on pressure — ^Biemacki's sign. And on 
the trunk it is common to find a broad 
zone of analgesia, and sometimes of 
tactile anaesthesia as well, the upper 

border of which is at the level of the ^lic;;,^':^. ^'iV-STe 
second ribs in front. This zone is often 
incomplete laterally or posteriorly, just 
as the subjective "cuirass" sensation 
may be. Analgesia of the glans penis 
is another early sign of tabes, also loss 
of the normal tenderness of the testicle 
on pressure. Tendinous analgesia, on pinching the tendo AchilUs, 
is also present in the majority of tabetic patients. But tabetic 
anaesthesise are not alwajrs sharply limited to root areas, and we 
should seek for confirmatory evidence in the pupils, deep reflexes, 
cerebro-spinal fluid, &c. 

Anaesthesia in peripheral nerve palsies of sensory or mixed 
nerve-trunks, is of course confined to the distribution of the 
affected nerve or nerves. If a mixed nerve-trunk be paralysed, 
muscular paralysis with atrophy is added to anaesthesia, and 
the diagnosis, as a rule, presents no difficulties. It must be 
borne in mind that as a mixed nerve recovers from its paralysis. 



cuirass' 
girdle-feeling (dotted area) 
with zone of cutaneoas 
hyperaesthesia below the 
cuirass, passing up between 
its limits posteriorly (crosses). 
Analgesic areas (horizontal 
shading) in upper limbs (Cg 
and D, roots) and in lower 
limbs (L4, Lb, and Sj roots). 
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Benaation usually returns before motor power. The siueathesia 
following an attack of herpes zoster sometimes lasts for a consider- 
able time after the eruption haa disappeared. In the aniesthesia 
of multiple neuritis, whether resulting from alcohol, diphtheria, 
diabetee, septic poisoning, or other causes, the disease is generally 
bilateral and symmetrical, affecting hands or fe«t or both. Sub- 





Fio. 72.— From a case of multiple 
neuritis, showiDg "glove" and 
" sock " arena of anmslbesiii. 



FlQ. 73. — From another oase oC 
peripheral neurilis, a bowing 
"glove" and "stocking" areas 
' a parsstheaia. 



jective tinghng sensations usually precede the aneesthesia, which 
is of the " glove " and " sock " variety, not marked off sharply 
as in the " segmental " anesthesia of hysteria, but shading off 
gradually at the upper margin (see Figs. 72 and 73). Most cases 
have also some superadded motor weakness in the form of drop- 
foot and diop-wrist. Lead paralysis differs from ordinary peri- 
pheral neuritis in being entirely a motor palsy, free from sensory 
changes. 



LECTURE XIII 

ORGANIC MOTOR PARALYSIS OF UPPER NEURONE TYPE 

In the investigation of the various motor palsies, apart from those 
affecting the cranial nerves which we have already studied, we 
should proceed in a definite order. 

We commence by inspection of the palsied limb or Umbs, noting 
the posture of the limb, the presence or absence of local mus- 
cular atrophy or hypertrophy, the existence of pathological swell- 
ings, &c. We then proceed to palpation of the bones and joints, 
following their outlines and testing their range of passive move- 
ment, so as to discover whether the deficiency of active movement 
may not be due to mechanical causes, such as fractures, disloca- 
tions, ankyloses, adhesions or inflanmiations of bones or joints, 
and so on. Thus in the e^^e of a semi-comatose lady, whom I saw 
within a few hours after a carriage accident, there was apparent 
inabiUty to move the left arm or leg. This might have suggested 
a lesion of the right cerebrum producing hemiplegia, but a pre- 
liminary investigation of the bones showed that the left femur and 
left clavicle were broken. It was therefore unnecessary to diagnose 
an intra-cranial lesion of the pyramidal tract, especially as the 
plantar reflexes were normal on both sides. The result proved 
the correctness of this view. 

We should also observe whether the muscles of the affected 
part are rigid, stiff and spastic, or whether they are loose, relaxed 
and flaccid. 

Lastly, we proceed to investigate the patient's powers of volun- 
tary movement of the affected limb. And in doing this, it is 
not enough to tell the patient in general terms, to " move the 
arm," and so on. We should test each joint and each movement 
separately, fixing the proximal part of the limb and instructing 
the patient to perform various movements : — flexion, extension, 
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rotation inwards and outwards, &c., separately and distinctly. 
Thus, for example, when we direct a patient to pronate his fore- 
arm, we must fix the humerus and see that he does not ahduct 
the shoulder to make up for deficiency in pronation. To deter- 
mine whether a particular muscle is taking part in a movement or 
not, sometimes requires very close observation, not only by inspec- 
tion but by palpation of the muscle or of its tendon. But, as 
Beevor has remarked,' the physician " must avoid the error of 
assuming that the tightening of a tendon from the stretching o£ 
a passive muscle is evidence of contraction of the muscle." 

Suppose that a particular movement of a limb is deficient, 
we estimate the deficiency in different ways, according to its degree. 
If the weakness is shght, we detect it by interposing some resist- 
ance, 80 as to load the muscles. This is accomplished either by 
means of weights, or, in the case of the hand, by making the 
patient squeeze our hand or compress an oval spring -dynamometer, 
or, in the case of the leg, by holding the hmb down and making 
him elevate it against resistance. 

If the weakness is more marked, it can be detected without 
loading the muscles. The weight of the distal part of the hmb 
may already be too much for the muscles to lift, as for example in 
cases of drop-wrist and drop-foot, due to weakness of the ex- 
tensors of the wrist and dorsiflexors of the foot. But even in 
these, a minimal degree of voluntary contraction may perhaps 
still be present, and can still be detected by placing the limb pas- 
sively in such a posture that its own weight is no longer a factor, 
e.g. by testing the extensors of the wrist with the forearm midway 
between pronation and supination, or testing the movements of 
the elbow by passively abducting the upper arm and getting the 
patient to flex and extend his elbow in a horizontal plane. Or we 
may even observe the hmb when it is supported on all sides by 
water, as in a warm bath. In this way we may detect minimal 
movements. And in such cases we watch carefully, not only for 
movement of the joint, but for contraction of the tendons of the 
muscles concerned. These latter may sometimes be felt to con- 
tract, when they are too feeble to overcome the inertia of the joint. 

' Croonian Lectures. ISKH. p. 4. 
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By inspection and palpation we also note whether in the affected 
limb the muscles are normal in volume and firmness, whether some 
are enlarged and stronger than usual — hi/pcrlrophi/^oi whether 
some are diminished in size — atrophy, so that there is flattening, 
or even hollowing, in place of the normal muscular contour. In 
some cases, an apparent increase in volume is accompanied by 
weakness of the enlarged muscles — so-called pseudo-hypertTophy. 

If a muscle is atrophied, its electrical reactions, both to 
faradic shocks and to the continuous galvanic current, should be 
investigated. The reactions may be normal, or they may be 
merely quantitatively diminished. Or they may be qualitatively 
altered, as in the " reactions of degeneration " (see later, p. 346). 
Or they may be " mixed," where some fibres of the muscle are 
normal, whilst others intermingled with them are degenerated. 

Reaction of a muscle to direct percussion is sometimes of value. 
For example, in a case where the knee-jerk is lost, if the vastus 
internus still contracts to direct tapping of its fibres, then the loss 
of the jerk is not due to absence of muscle -fib res. In certain 
casea, especially on percussing the pectorals or other flat muscles 
of the chest, we may observe a wave of contraction dashing 
outwards suddenly in both directions from the point of percus- 
sion, longitudinally along the muscular fibres, and imme- 
diately followed by a temporary small muscular swelling at 
the point of percussion. This phenomenon is called myoidema; 
it is common in pulmonary tuberculosis, but occurs also in many 
other wasting conditions, not associated with muscular paralysis, 
and need not detain us further. 

The term paralysis, when applied to voluntary muscles, 
signifies loss of the power of voluntary contraction, due to inter- 
ruption, functional or organic, in any part of the motor path, from 
the cerebral cortex down to and including the muscle-fibre. This 
latter part of the definition is necessary so as to exclude such 
cases as ankylosed joints, where movement is impossible from 
mechanical reasons without true paralysis. Strictly speaking, 
paralysis is total loss of volimtary motor power, leaser degrees of 
impairment being called paresis. But we often employ the term 
paralysis to include partial as well as complete loss of power. 
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The distribution of motor weakness differs according to the 
site of the lesion of the motor path. Thus in a imilateral brain 
lesion, there is usually paralysis of one side of the body, includ- 
ing the face, trunk, and Umbs. This is termed hemiplegia. A 
bilateral cerebral lesion produces diplegia or double hemiplegia, 
the limbs on both sides of the body being affected. Paralysis of 
a single Umb resulting from a cerebral lesion is termed cerebral 
monoplegia. Spinal or peripheral monoplegia is rare. 

Paralysis of the Umbs resulting from a lesion of the spinal cord 
is most commonly bilateral — paraplegia — and usually affects the 
legs alone ; but if the lesion be in the cervical region, it affects 
both the arms and legs. It must be distinguished from a cerebral 
diplegia. In rare cases both arms may be paralysed from a spinal 
lesion, with little or no affection of the legs ; this is brachial 
paraplegia, A imilateral spinal lesion may also cause a mono- 
plegia, but this is unconmion. The term crossed or aUemate 
hemiplegia means that as a result of a single lesion there is 
paralysis of some parts on the right side and of others on the 
left. For example, a lesion in the right side of the pons at the 
level of the facial nerve will cause paralysis of the right side of the 
face and of the left arm and leg. There are, of course, other 
varieties of crossed paraljrsis. 

When paraljrsis is due to a lesion of a peripheral nerve, it 
may either be asymmetrical, when the motor weakness is limited 
to one or more nerve-trunks, as in most traumatic nerve-palsies, 
or more conmionly it is bilateral and sjnnmetrical, as in the various 
forms of toxic neuritis, affecting either the upper or lower or all 
four limbs. 

If paralysis be due to primary affection of the muscles 
themselves, as in the myopathies, its distribution is usually bilateral, 
and it affects all four limbs and sometimes even the face. 

We must remember that it is not imcommon to meet with 
multiple lesions in a single case ; yet, in diagnosis, it should always 
be our endeavour to try to account for all the symptoms by a 
single lesion. 

Suppose, then, that a patient is suffering from motor paralysis. 
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(mechanical impediments having been excluded), the first question is 
—Is the paralysis functional or organic ? If it is organic, we proceed 
to the further questions — Where is the lesion situated ? (anatomical 
diagnosis), and what is its nature ? (pathological diagnosis). 

Is the Paralysis Fonctional or Organic ?— Sometimes the 
distinction between functional and organic motor paralysis is easy ; 
at other times it is a matter of considerable difiEiculty, cases of 
early disseminated sclerosis being particularly Uable to be mis- 
taken for hysteria ; moreover, it is possible to have a combination 
of functional and organic disease in the same patient. 

More • detailed consideration of the diagnostic features of 
hysteria will be postponed till a later lecture (see p. 307), and we 
shall only here refer to some of the main features which enable us 
to decide that a case is organic rather than functional. Firstly, the 
history of the case often guides us; for instance, functional 
paralysis frequently follows an emotional shock or a prolonged 
mental strain, whereas traumatism, as in railway accidents, is 
equally liable to cause functional or organic disease. 

There are two classes of signs and symptoms which point 
to fimctional rather than to organic disease — ^firstly, the absence 
of characteristic signs of organic disease, and secondly, the 
presence of certain phenomena peculiar to fimctional disease. 
Muscular atrophy, whilst much less frequent in functional than 
in organic palsies, is not pathognomonic of functional disease. 
Thus Fig. 179 (p. 326) shows a case of hysterical monoplegia 
with extensive muscular atrophy, a rare combination. But 
the electrical reactions of degeneration never occur in functional 
paralysis. Their presence signifies undoubted organic disease, 
somewhere in the spino-muscular neurone. Paralysis of a single 
muscle is pathognomonic of organic disease; it never occurs in 
functional paralysis, which affects whole muscle-groups or, to 
speak more accurately, whole movements. On the whole then, 
the diagnosis between functional and organic paralysis is easy if 
the organic palsy is of the lower motor neurone type. It is 
chiefly when the organic lesion is in the upper or cortico-spinal 
neurone that difficulty is liable to occur, i.e, in cases where there 
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is little or no muscular atrophy, and where the electricsal re- 
actions are normal. In such cases the presence or absence of 
other hysterical stigmata is of great value. 

A valuable sign of organic as contrasted with hysterical hemi- 
plegia is Babinski's " combined flexion of the hip and trunk," a 
phenomenon almost invariably present in organic cases, To elicit 
thii the patient lies flat on his back on a smooth hard surface, such 
as a table, with his arras crossed in front of his cheat. We then 
ask him to sit up without using his arms. As he does so, the 
organically paralysed lower limb becomes flexed at the hip and the 
heel raised from the table. Meanwhile the shoulder on the 
healthy side is carried forwards, aa if to counterpoise the contra- 
lateral lower limb. In hysterical hemiplegia- this sign is absent, 
and the hysterically paralysed limb remains unraiaed. Another 
useful t«st between organic and fimctional paralysis is the pheno- 
menon of Grasset and Gauaael,' which is also confined to organic 
cases. This consists in inabUity on the part of the organically herai- 
plegic patient to raise both lower limbs simultaneously from the 
surface when lying down as before, whilst he is still able to lift either 
lower limb separately. The reason for this peculiarity is that in 
organic hemiplegia the patient, when he tries to lift both lower 
hmbs at once, is unable to fix the pelvis. In testing for this sign, 
we must be careful to see that the two legs do not touch each 
other, since the patient often tends involuntarily to help up the 
paralysed limb by means of the sound one. Of course, the sign is 
only present in cases of incomplete hemiplegia. Another way of 
showing the same phenomenon is to direct the patient to raise the 
lower limb of the paralysed side and hold it in the air. If we now 
grasp the sound leg and raise it up, the other limb at once falls 
down again, because the pelvis cannot be steadied by the muscles 
on the paralysed side. On the other hand, if the patient first 
raises the sound leg and we then passively lift the paralysed one, 
the sound limb still remains in the air. the pelvis remaining fixed by 
the non-paralysed muscles of the healthy side. In hysteria there 
is no such difference between the separate and the simultaneous 
raising of the legs. 

I JlfPue Kriiro/of/iqut. 1906, p. 881 
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In some cases of spastic paraplegia the rigidity of the lower 
Umba is of diagnostic value. Thus when we passively lift one 
lower limb off the bed and find that the other lower Umb is 
thereby Ufted up as well, we may be practically certain that the 
rigidity and paralysis are organic and not functional. 

A careful study of the reflexes is also of the utmost importance. 
The presence of an extensor plantar reflex in a patient beyond 
the age of infancy is pathognomonic of organic disease (see later, 
p. 271). And the deep reflexes, whilst they may be exaggerated 
both in functional and in organic paralysis, are usually normal 
in functional cases. True ankle -clonus of organic disease is 
generally readily distinguished from the " paeudo-clonus " of 
functional disease. Absence of the deep reflexes may occur in 
organic, never in functional disease. 

Incontinence of the bladder and rectum is not uncommon in 
o^aoic diseases of the spinal cord and brain, but does not occur 
in functional paraplegia. 

Where is the Organic Lesion ?— Suppose we have come to 
the conclusion that the patient's motor paralysis is organic in type, 
we have to ask ourselves at what point in the motor path the 
lesion is situated. First, we must decide whether the lesion is in 
the upper (cortico-spinal), or in the lower (nucleo-muscular) motor 
neurone. The distinctive characters of these two types are as 
follows : — 

OBaAHIO HOTOB FABALTSI8 

Upper (cortico-spinal) Neurone. Lower (spino-mnscnlar) Nenione. 
Supra-Hnclear ParalTBis. Nuclear and Infra-Nuclear 

Paralysis. 
1. Diffuse muBcle-groups affected, 1. Individual muscles may beaffected. 
never individual miiaclev. 

5. Spasticity of paralysed muHclee. 2. Flac'cidity of paralysed muscles. 

3. No muscular atrnphy, except froni 3. Atropliv of paralysed muscles. 

disuse. 

4. Electrical reactious normal. 4. Reactions of degeneratiou. 

6. Deep refleies in paralysed limbs fi. Deep refleiea of paralyaed niusclea 

present, and usually increased. diminiEiheil, and nften absent. 

6. If foot affected, plantar reflex ei- 6. Plauliir rellei, if present, is of 
tensor in type. notmal tieiior type, (unless 

liexors of toes are themselves 

paralysed.) 
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Let us consider some of these points more in detail. Paralysis 
due to an upper neurone lesion never affects an individual muscle, 
but always a diffuse muscular group. The converse, however, is 
not true, and we must remember that even a lower neurone lesion 
may produce a diffuse paralysis, where a series of adjacent nerves 
or nuclei are affected. But if individual muscles are picked 
out by paralysis, the adjoining or intermingled muscles being 
perfectly nonnal, the cause is certainly a nuclear or infra-nuclear 
lesion. 

Spasticity of the paralysed nmscles in supra-nuclear lesions 
does not set in immediately after the onset of a sudden lesion, 
but usually developes gradually in the course of from one to 
three months. So that in a typical supra-nuclear lesion, as for 
example in apoplexy, there is an initial period of flaccidity, 
gradually replaced by the so-called " late rigidity." The degree 
of this spasticity varies in different cases. We estimate it bv 
moving the patient's joints passively, and comparing their resistance 
with that of a healthy limb. 

In an upper neurone lesion, the muscles of the paralysed limb, 
in the vast majority of cases, undergo no appreciable atrophy, 
save perhaps to a very slight degree from disuse. But there 
are occasional exceptions to this rule, as in some cases of 
hemiplegia associated with muscular atrophy, especially in the 
region of the shoulder or in the intrinsic muscles of the hand. 
Such atrophies are often (but not always) secondary to arthritic 
changes in the joints. But however intense the amyotrophy of 
hemiplegia may be, the electrical reactions of degeneration are 
never present. Degenerative reactions, (commonly referred to as 
" R.D.,") are pathognomonic of a nuclear or infra-nuclear lesion. 
Not that R.D. are necessarily present in every lower neurone 
lesion, for a slight lesion of a nerve-trunk may produce muscular 
palsy without R.D., and in many nuclear lesions, for example 
in progressive muscular atrophy, the reactions in the affected 
nmscles are mixed, owing to the fact that degenerated and 
healthy muscle-fibres are intermingled in the same muscle, the 
former giving R.D., the latter being normal in reaction. Again, 
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in the motor weakness occurring in the different varieties of 
myopathy, there is simple diminution both to faradism and 
galvanism, but no true R.D., even in the most advanced cases. 
The reflexes in upper and lower neurone lesions will be dealt with 
more fuUy in a later lecture (p. 268). 

With reference to the differential diagnosis between an upper 
and a lower neurone lesion, it will be observed that no single sign 
of the six we have mentioned is pathognomonic, yet the sum of the 
various points usually enables us without dif&culty to settle with 
which of the two neurones we have to deal. Sometimes there is a 
combined lesion of upper and lower neurones, as in a transverse 
myelitis or a myelomalacia. Here the phenomena at the level of 
the lesion mU be of a flaccid, lower neurone type, due to destruc- 
tion of the anterior comua and anterior roots, whilst below that 
level there is a spastic paraplegia of cortico-spinal type, from 
interruption of the p}nramidal tracts. 

Upper Neurone Type of Motor Palsies.— The signs and 
symptoms vary according to the level at which the cortico- 
spinal tract is damaged. The following are the chief sites at 
which a lesion may occur, and the diagnostic signs of each 
(see Fig. 5, p. 7). 

A cortical lesion in the pre-central convolution, is often 
localised to a single Umb and is more likely to produce a mono- 
plegia than a hemiplegia, since only a very extensive cortical 
lesion would produce a complete hemiplegia, affecting face, arm 
and leg. What we usually find is either a pure monoplegia — crural, 
brachial, or facial, or, if the lesion be somewhat larger, an associ- 
ated monoplegia — ^brachio-crural, or facio-brachial. Cortical motor 
paralysis is often associated with local epileptiform attacks of the 
paralysed limb, because disease may irritate the cortex in addition 
to paralysing it. The monoplegic limb often shows a cortical 
type of anaesthesia, which, as we have already seen, is slight in 
degree, more marked at the periphery of the limb, and often tran- 
sient in duration. 

A strictly localised subcortical lesion is often indistinguishable 
from a cortical one, save by the absence of irritative epileptiform 
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phenomena ; and in many caaes the lesion is both cortical and 
subcortical. 

A lesion in the motor path at the level of the internal capsule, 
inasmuch as all the pyramidal fibres have by this time converged 
to form a compact strand, produces no longer a monoplegia but a 



complete hemiplegia, affecting face, arm and leg. There are 




Kitt. 74.— LeBion of left cros cerebri—" Weber's Byudroine." Patient is 
looking upwardH aad attempting to show the teetfa on both nides. 
I'here j» ditatatton of the left pujijl and paraljsiaof the left superior 
rectus, ti^etbcr with liemiplegia of the left face, arm and leg. 

Jackaonian convulsions as in a cortical lesion. If the capsular 
lesion extends backwards from the motor into the sensory tract, or 
into the optic thalamus, there may be a coexistent hemi-antesthesia, 
but this is not common. A thalamic lesion is sometimes asso- 
ciated with hemi- athetosis of the hemiplegic side ; this athetosis 
does not appear immediately after an attack of apoplexy, but 
developea gradually in the course of many weeks. A atill more 
extensive lesion, extending backwards along the capsule from the 
motor tract, through the sensory path and into the optic radiations, 
will cause hemiplegia, herai-annesthesia and hemianopia. 

A lesion in the crus cerebri is recognised by the coexistence 
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of third nerve palsy on one side, with henuplegia of the opposite 
face, ann and leg, usually most marked in the face. This variety 
of alternate paralysis is known as Weber^s syndrome (see Fig. 74). 
The third nerve palsy is often incomplete. When the lesion 
extends into the tegmentum and implicates the neighbourhood of 
the red nucleus, it may produce a unilateral tremor or a hemi- 
ataxy of the hemiplegic side, combined, as before, with a third 
nerve affection on the side of the brain lesion ; this combination 
is known as Benedikt^s syndrome. If the lesion extends outwards 
so as to implicate the optic tract as it winds round the outer side 
of the cms, there may be superadded a hemianopia. 

As we come downwards along the p}nramidal tract into the 
pons and medulla, the type of hemiplegia changes; there is no 
longer third nerve palsy, but on reaching the level of the facial 
nerve, another variety of alternate hemiplegia appears. This 
consists of facial palsy, peripheral in type, on the side of the lesion, 
together with hemiplegia of the arm and leg on the opposite side, 
the so-called MiUard-Oubler syndrome. Other cranial nerves on the 
side of the pontine or bulbar lesion, for example, the trigeminal, 
the sixth, or the hypoglossal, may be affected on the side of 
the pyramidal lesion, and, as in the Millard-Gubler syndrome, 
may co-exist ¥nth hemiplegia of the opposite arm and leg, but 
such cases are rare. As they descend through the medulla the 
p}nramidal tracts of opposite sides converge and eventually lie 
so close together that at this level a strictly unilateral lesion 
seldom occurs, there being usually damage to both pyramidal 
tracts affecting the limbs of both sides, though perhaps in unequal 
degree. And together vrith this, there are " bulbar " symptoms 
— disorders of articulation, phonation, or deglutition, from impU- 
cation of the tenth, eleventh, and twelfth cranial nerves or nuclei. 

The diagnosis of motor paralysis due to lesions of the pyramidal 
tract within the cord depends on the level of the lesion. The 
two pyramidal tracts decussate at the lower end of the medulla 
oblongata, so that a unilateral lesion of the spinal cord pro- 
duces a homolateral instead of a contralateral motor paralysis. 
If the lesion be in the cervical region, the arm and leg on the 
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corresponding side will be affected ; but if it be situated 
below the cervical enlargement, the leg on the side of the lesion 
suffers alone. A primary unilateral lesion of the cord generally 
interrupts not only motor but sensory paths, and produces 
the well-known Brown-Sequard paralysis, to which reference has 
already been made. 

Bilateral motor paralysis of upper neurone type is due to bi- 
lateral lesions, which nmv be situated either in the brain or in the 
spinal cord. When both pyramidal tracts are affected within the 
brain (and the commonest cause is a double focus of softening, in 
the posterior part of the lenticular nucleus, though less commonly 
the lesions are cortical or subcortical) a double hemiplegia is 
the result. In these cases of double-hemiplegia or diplegia, there 
are, besides the signs of hemiplegia on both sides (frequently 
unequal in degree), what are known as " pseudo-bulbar " pheno- 
mena. In pseudo-bulbar paralysis, the symptoms of which we 
have already studied (p. 93), it is uncommon for the two attacks 
of hemiplegia to occur simultaneously on the two sides ; they more 
usually occur successively, and it is only after the hemiplegia has 
become bilateral that the pseudo-bulbar s)niiptoms appear. Such 
patients are generally excessively emotional, tending on slight 
provocation to laugh or. more frequently, to weep with a peculiar 
"' spastic " wail, and an unnatural slowness of expressional 
movement. 

Bilateral p3rramidal lesions within the spinal cord produce para- 
plegia, affecting all four limbs if the lesion be above the cervical 
enlargement, but affecting the lower limbs alone if the lesion be 
below the cervical region; it is commonly of the ordinary 
spastic type, with increased deep reflexes. And if the sensory 
tracts be interrupted by the same lesion as that which has affected 
the motor tracts, we have superadded an anaesthesia, the upper 
limit of which corresponds to that of the highest affected segment. 
Such cases of combined sensory and motor paraljrsis usually have 
loss of control of the sphincters. If the cord lesion be sufficiently 
extensive to implicate the anterior cornua, there will be muscular 
atrophy, locaUsed to the segment affected, i.e. at the upper 
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boundary of the spastic paraplegia. But it is important to 
remember that if the lesion of the cord be one which completely 
divides it (e.g. a stab or bullet-wound), so that there is no con- 
nection between the cord-segments above and below the lesion, 
the paraplegia is then flaccid in type and the deep reflexes are 
absent in the paraljrsed limbs. The plantar reflexes, however, 
persist and are of the extensor type, be the lesion complete or 
incomplete. 

Sometimes the lesion is not horizontal, but higher on one side 
than the other, and then the upper Umit of the anaesthesia will be 
correspondingly uneven on the two sides, and the distribution of 
muscular atrophy from anterior comual destruction correspond- 
ingly asymmetrical. 

We also meet with cases of bilateral spastic paraplegia without 
any affection of sensation. Such cases may be examples of 
slowly-progressive primary lateral sclerosis, a rare disease, or what 
is more usual, of amyotrophic lateral sclerosis, where the signs of 
a progressive muscular atrophy are superadded to rigidity of the 
lower limbs with increased deep reflexes. A pure motor paraplegia 
is more frequently due to disseminated sclerosis, to an imper- 
fectly recovered transverse myelitis, or to some other vascular 
lesion, as thrombosis or haemorrhage, in which the sensory func- 
tions have subsequently become restored, the motor tracts re- 
maining permanently sclerosed. The history of the case is 
sufficient to distinguish these diseases. 

Syringomyelia, where it aflects the pyramidal tracts, may also 
produce a spastic type of paraplegia ; but it is readily recognised 
by the accompanying characteristic dissociated anaesthesia, to 
which we have already referred (p. 169), and frequently by the 
coexistence of atrophic changes in the bones, joints, and muscles, 
muscular atrophy occurring when the anterior comua are impUcated 
in the gliomatous process. 



LECTURE XIV 

ORGANIC MOTOR PARALYSIS OF LOWER NEURONE TYPE 

Motor Palsies of Lower Neurone Tjrpe.— Here, as in upper 
neurone lesions, the signs and symptoms differ according to the 
level at which the spino-muscular neurone is diseased. The most 
important diagnostic fact, for localising purposes, is the presence 
or absence of sensory phenomena. If in a lower neurone motor 
palsy sensory changes are present, we have to do with a lesion 
of a mixed nerve, that is, of a nerve containing sensory as well 
as motor fibres. If, on the other hand, sensory changes are absent 
throughout the course of the disease, the spino-muscular neurone 
is probably affected, either before it is joined by the sensory fibres 
(i.e. the lesion is in the anterior cornu or anterior nerve-root), or 
after it has parted company with them (i.e. the lesion is in a 
purely motor nerve-branch or in the muscle itself). 

A lesion of the anterior cornu within the cord (as of its homo- 
logue in the motor nuclei of the bulb) is unassociated with any 
sensory paralysis, and therefore produces a pure motor palsy of 
the corresponding muscle fibres. A lesion of the anterior nerve-root, 
emerging from the anterior cornu, produces identical signs, and is 
often indistinguishable from an intra-spinal nuclear lesion. In 
nuclear or anterior-root lesions, therefore, we find pure motor 
palsy, of lower neurone type, unassociated with any sensory change. 
The commonest examples of such lesions are acute polio-myelitis 
(infantile paralysis of spinal type), chronic anterior polio-myelitis 
(progressive muscular atrophy), and certain types of lead paralysis. 
Landry's paralysis is a pure motor paralysis of the whole spino- 
muscular neurone, to which we shall refer presently. A nuclear or 
anterior-root lesion is further characterised by the "root" dis- 
tribution of the motor paralysis, so that in this respect it differs 
from the paralysis due to a lesion of a peripheral nerve (see Tables 
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o£ Root Distribution, p. 27). Lesions of peripheral mixed nerves 
are always associated, at the onset at least, with sensory changes. 
In the case of lesions of peripheral purely motor nerves {e.g. the 
nerve of Bell to the aerratus magnus), the distribution of the 
motor palsy is totally unhke that of a nuclear or anterior-root 
lesion. 

To distinguish between a nuclear and an anterior root lesion 



i 



is sometimes difficult, and may in some instances be impossible. 
The coexistence of spastic phenomena corresponding to lower parts 
of the cord points to an intra-spinal lesion, and indicates a co- 
existing lesion of the adjacent pyramidal tract. Total escape of 
the pyramidal tract, on the other hand, would suggest an anterior 
root lesion, though not necessarily so, since acut-e anterior polio- 
myelitis does not affect the pyramidal tract. Another point wliich 
may sometimes help us is the subsequent oourse of the disease ; 
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if the paralysed muscles recover, this is in favour of an extra 
medullary anterior root lesion rather than an affection of the I 
anterior comu, inasmuch as regeneration of nerve-fibrea only occuii J 
in extitt-spinal lesions, an intra-spinal leaion of the grey mattarj 
being irreparable. 

A pure anterior cornual lesion, with itfl absence of cutaneooa I 
ansestheaia, can only be confounded with a lesion either in a purely -j 
motor nerve, or with one in the niuscle-fibrea themselves. The I 
history of the onset of the disease is of great importance, so alao I 




Kiti. 7ii 



li.^OIJ infantile iiBnUjf.i» with 
tShowe acliiin of th<< aupirialor Ir 



is the exact distribution of the muscular paralysis. The two chief | 
diseases limited to the anterior cornua are infantile paralysis and J 
progreiSsive muscular atrophy. Acitle ttnterior j>olio-mydUis o 
fantile spiual paralysis has a sudden onset, generally febrile. Quite I 
a large number of muscles, sometimes in all four hmbs, may be ] 
paralysed at the beginning. But in a week or so most of them i 
clear up, leaving a residuum, almost always unilateral, of ' 
paralysed muscles which undergo rapid wasting. There is no exag- 
geration of tendon reflexes below the level of the lesion, since 
the pyramidal tract is imaffected. Figs. 75, 76, and 77 are examples 
of cases of old infantile paralysis, showing the extreme degree (Am 
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atrophy which reaulta, and if the disease occura in childhood, aa 
is most often the case, the subsequent want of growth in the limb. 
Chronic anlerior polio-vti/elUis. or progressive muscular atrophy, 
has a gradual, insidious on^t. It occurs almost always in adults 
and, though beginning unilaterally, generally becomes bilateral. 
It usually shows itself first in the small intrinsic muscles 
of the hands {Fig. 7f<) ; more rarely it begins in the shoulder 




V^o. 77.— Old infantile paralyils (asute anterior poliomyelitis). 
Psraljsis and atrophy of all tbs mnacles below the elbow, 
with eioeptioD of supinntoc longus. 

muscles, In this disease we observe fibrillary worm-like trenkors 
in the wasting muscles, whose electrical reactions are a mixture of 
R.D. with healthy reactions. This is because here and there in 

I the diseased area a healthy anterior cornual cell survives, together 
with its corresponding healthy muscle-fibre. If the adjacent 
pyramidal tracts be aclerused, we have amyotrophic lateral sclerosis, 
in which the deep reflexes are exaggerated and the plantar re- 
flexes extensor in t\-pe. 
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There is a peculiar form of muacular atrophy wliich is hereditary I 
and runs in families, kuonn from its distribution as Tooth'a J 
" jieroneal " type, or as the progressive neuritic amytrophy of Charcot ^ 
and Marie. It comes on in childhood, attacking the peripheral 
parta of the limbs, more often the lower limbs and the peroneal 
muscles, and- gradually producing weakness' with contractures. 
Tahpea ec|uino-varus appears, for which tenotomy is often done, i 
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Fio. 7».— Progressi 



lular Htrupbc in a n 
won also talietic. 



II iige<< 32. Tlie patient 



was the case in the patient shown in Figs. 79 and 80. Later, the 
intrinsic muscles of the hands undergo wasting (Fig. 81), In fact, 
early claw-foot and claw-hand in young people are almost pathog- 
nomonic The disease hardly ever extends to the muscles of the i 
hipa or shoulders. The facial and trunk muscles also escape. It ii 
interesting to note that when all the nmsclcs below the knees are \ 
paralysed, the patient may still be able to walk alone, though J 
the gait is high-stepping from drop-foot, This was so in the I 
patient here figured. The deep reflexes are lost in the atrophied I 
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muscles. Thus in this patient the ankle-jerka were loat, whilst the 
kiiee-jerka remained brisk since the thigh muscles were unaffected. 
Pathologically the disease is associated with atrophy of the anterior 
cornual celb, whilst the anterior nerve-roots are healthy. But 
there ia marked degeneration in the peripheral nerves supplying 




Peroneal type of niuscaliu- atrophy (Charcots Marie- 
of total paralysia below the kneei;. the patient 



-■roolh). In spile 
WBB Still able to 



the affected muscles. And there is also a curious degeneration 
in the posterior columns, closely resembUng that of tabes dorsalis. 

A lesion of a spinal nerve after the union of its anterior 
with its posterior root, but above the point where it divides 
into branches to fonii plexuses or individual nerves, is charac- 
terised by a combination of motor and sensory paralysis, the 
distribution -of which is not according to peripheral nerves, but 
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according to root areas, motor and sensory (see Tables tA 
Muscular Localisation, p. 27, also Fig. 16, p. 2S). Thus, for example. 
Fig. 82 is the photograph of a sailor who received a violent 
blow on the right side of his neck from an iron winch. This 
produced paralysis of the deltoid, supra- and infra-BpinatuH, 
biceps, bracliialis anticus. and aupinatores longus and brevia, to- 
gether with an area of cutaneous anEeathesia along the outer side 
of the whole upper limb, from the shoulder to the hand. All this 




— Miiri.'— Tooili). 



would be difficult of explanation on the theory of multiple inju- 
ries to the numerous peripheral nerves which supply these various 
parts. But the motor distribution is that of the fifth cervical 
root, whilst the aneeethesia of the hand corresponds to the fifth 
and a small part of the sixth root, and as a matter of fact this 
lesion was subsequently verified by operation. 

Lesions of ■peripfural mixed nerves, when complete, are usually 
easy of diagnosis, inasmuch as there are paralysis and atrophy of 
all the muscles supplied by the particular nerve, together with 
aniBsthesia in the area of its cutaneous distribution. It is un- 
is the signs of paralysis of all the various 
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H'lnbted nerves. The question is that of anatomy Let ua 
select one or two illustrative examples. Ulnar paralysis affects 
certain muscles of the hand and forearm, of which the most 
important diagnostically are the interossei and the two ulnar 




Fm. H2.—Caae oF niplurc of Cg root in a Builur agcrl 29. There are 
atropby and parnlvsis of delWiil, supra* and infra-Bpinalua, bioeps, 
brachialiB unticue. and fnpinatoreH lungnsand breriB. togelber witb 
aiiiestheBia along the outer side of the limb, from the neck to the 
lliumb and index (in tbe area indioatcd by black line). Tbe figure 
ahows the alropb; of the deltoid with downward diaplncement of 
the limb at the sliou liter- joint. 

hinibricales. Owing to paralysis of the interossei, extension of the 
interpbalangeal jointfi is impaired, especially in the two ulnar 
fingers whose lumbricales are also affected. Ansesthesia of one and 
a half fingers and of the corresponding part ol the hand is also 
present {see Figs. 83 and 84, which are taken from a case where 
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the nerve waa rut by the bursting of a soda-water bottle). In ola-n 
standing cases, the unopposed common extensor of the Hngers j 
undergoes contracture and produces a claw-hand, this for the same j 
reason being most evident in the two ulnar fingers. The hj-po- 
thenar eminence also becomes flattened and the palm hollowed, J 
so that the Hexor tendons become visible beneath the skin. 



fe 




Kigs, H3 and N4.— Ulnar paraksis, from a wound of the nerve behind the 
inCernal uondyte of ibe humerus. The area wilhin the lilnck line fs 
aiucsMietic. 

Figs. S5 and 86 are from a case of division of the sciatic nerve 
in the thigh in a young soldier from a bullet-wound. It shows how 
all the musctea below the knee are atrophied and paralysed, tho' 
hamstring muscles liaving escaped, since the nerve waa divided 
below the level of the hamsti'ing branches. Besides the muscular 
atrophy with the usual drop-foot, we have anwsthesia in tho 
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areas of the peroneal, musculo -cutaneous, anterior tibial, short 
Baphenoua and both plantar nerves. 




I 



Aa a mixed nerve recovers, seusation retiirna more rapidly 
than motor power, and we must therefore be prepared to find that 
in a long-standing case the sensory loss ia less complete than in a 
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recent oim, w it but occur thai xastHoa is quite i 

motor power has not yet rrtomed. This nile, however, is by i 

meuis inii-anable. 

As ao example of {wnlyss of a pure motor ner\-e. we may 
select the posterior tfaonck, or nerrc of Belt whkh sapplies the 
serratuB magnns. Pig. 87 is from soch a case, and it shows the 
characteristic " wii^Mg " of the scapula when the patient holds 
his arms horizontallv forwards. 




KiG. NT.— PaialyaiB ot aemias mAgnus on right eiAe. The pntient is 
holding both inns horiiontaily forward!!. The lowtr flbteg of the 
trapeiiiis art aiso paral^Ht-'d. 

When a pure motor paraljmis of lower motor neurone type 
recovers, this indicates that it must have been of estra-medullary 
origin, since regeneration of nerve-fibres does not occur within the 
central nervous system. 

Besides such lesions of individual nerve-trunks, we have also 
to bear in mind the so-called muUipk or peripheral neurUis — a very 
common disease, affecting the mixed nerves symmetrically on 
both sides, sometimes in the arms, sometimes in the legs, some- 
times in all four limbs, and even also other nerves such as those of 
the soft palate, diaphragm, and so on. Such neuritis, when afiecting 
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mixed nerves, is easy of diagnosis. The diatribution of the sensory 
and motor abnormalities ia characteristic. The patient haHBubjec- 
tive tingling feelings in the hands and feet, and on examination we 
find diminution of sensation to light touches in the " stocking " 
and " glove " areas of the limbs, often with extreme hyperBBStheaia 
of the soles to pressure. Moreover, the muscles of the limbs are 
exquisitely tender on being grasped. The motor paralysis, of the 
lower motor neurone type, specially aSecta the anterior tibial and 
peroneal groups in the legs, producing drop-foot, and the extensors 
of the wrists and fingers, producing drop-wrist (Fig. S8). 



Kill. 8h.— Alcoholic n 



8 with drop-wrist. 



The commonest causes of multiple neuritis are chronic poisoning 
by alcohol, arsenic (specially associated with cutaneous eruptions), 
the post-diphtheritic poison, beri-beri (associated with uadema of 
the limbs and of certain serous cavities), diabetes, septicsemia, and 
other poisons. Lead tu^tritis is a peculiar form which practically 
never attacks the sensory fibres. The upjier hmbs are generally 
affected, the muscles attacked being the extensors of the fingers 
and wrists, producing wrist-drop. The long extensors of the 
thumb become paralysed later, the extensor osais metacarpi 
pollicLB remaining unaffected. The supinator longus escapes, so 
that the disease contrasts with muaculo-spiral paralyms, with 
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which it might be confused on superficial examination. The blue 
line on the gums and other signs of plumbism also aid us in the 
diagnosis. 

Sometimes the lower motor neurones are paralysed in their 
entire extent, from anterior cornu to periphery, the disease com- 
mencing in the lowest spinal roots and spreading upwards towards 
the bulbar motor neurones. This affection, known as acute ascend- 
ing paralysis^ or Landry* 8 ^paralysis, might be confounded with an 
ordinary peripheral neuritis were it not for the absence of sensory 
changes. The paralysis, commencing in the legs, and spreading up 
the trunk to the arms, is of the usual flaccid tjT)e with loss of 
reflexes. There is no time for muscular atrophy or reactions of 
degeneration to develope, and if the respiratory muscles become 
paralysed the patient dies, generally within a week from the onset. 
The sphincters remain unaffected. Various organisms have been 
cultivated from the peri-dural tissues in such C€ises. The spleen 
is frequently enlarged, as in certain other infective disorders. 

Before leaving the subject of nerve lesions of lower motor 
neurone type, we must refer to lesions of the cauda equina^ 
the mass of nerve-roots, lumbar, sacral and coccygeal, contained 
within the lowest part of the spinal theca. According to the 
roots affected, anterior or posterior, we have motor and sensory 
symptoms, both distributed in " root " fashion, not according to 
peripheral nerves. The clinical picture varies according to the 
level of the lesion. When the whole cauda is involved, we find 
paralysis (of lower motor neurone type) of all the muscles of the 
lower limbs, together with anaesthesia below the folds of the groins 
in front, including the genitals, and below the upper part of the 
buttocks behind, together with loss of control of the bladder and 
rectum. If the first, second, and third lumbar roots escape, the 
anaesthesia is less extensive (Fig. 16, p. 28), sparing the upper 
part of the thighs. If the third lumbar roots escape, thereby 
sparing the quadriceps, the motor paralysis is correspondingly less, 
and the knee-jerks survive, though there is still paralysis of the 
glutei and hamstrings and of all the muscles below the knees, with 
loss of ankle-jerks and paralysis of bladder, and rectum aa before. 
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If the lesion be lower still, the area of paralysis, motor and 
sensory, is correspondingly diminished. Below the second sacral 
roots there is no paralysis of the lower lifnbs, but there is a char- 
acteristic '' saddle-shaped " area ol anaesthesia on the buttocks, 
perineum, scrotum and penis, with a small strip running from 
the perineum down the postero-intemal aspect of the thighs. 
Here also the bladder and rectum are uncontrolled, and the anal 
reflexes are lost, but there is no motor weakness of the lower 
limbs, and all the reflexes of the lower limbs are normal. And so 
on, the area of paralysis diminishing as we descend, until when 
there is a lesion of the fourth and fifth sacral and the coccygeal 
roots, the only signs are paralysis of the levator ani, with 
anaesthesia of the aims and perineum, the sphincter ani remaining 
intact. 

The chief difficulty in the diagnosis of lesions in this region 
is to distinguish between a lesion of the cauda and one of the 
conus medyUaris; — ^that part of the spinal cord which extends 
below the third sacral segment. In both cases the motor power 
of the legs is unaffected, and there is anaesthesia of the " saddle " 
area, with loss of sexual power and of control of bladder and rectum. 
Cauda lesions, however, are more often gradual in onset than conus 
affections, and are usually accompanied by intense sacral " root " 
pains, and the ultimate anaesthesia of a cauda affection is fre- 
quently preceded by cutaneous h3rperaesthesia. A bed-sore is 
commoner in a medullary lesion than in a cauda lesion. Finally 
any " dissociation " of anaesthesia, such as analgesia or therm- 
anaesthesia without tactile anaesthesia, points to a medullary lesion. 
If both Cauda and conus are included in the same disease, the 
cauda symptoms mask the others. 

Let us now turn to motor palsies resulting from affections within 
the muscles themselves. Some of these are really the effect of 
diseases of the intra-muscular fibrous tissue. This is the case in 
acute myositis where there is an interstitial inflammation within 
the muscle, often with a good deal of effusion, so that any 
sudden movement causes acute pain ; tenderness on pressure 
is also present. Lumbago and the familiar " stiff neck " are 
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coimrion varieties, and their diagnosis usually presents no diffi- 
culty. Trichiniasis is a disease in which the muscle-fibres are 
invaded by the trichina spiralis. Here there is a history of the 
patient having eaten some meat, usually pork, which turns out 
to have been trichinosed. Within a day or two he developes gastro- 
intestinal S3rmptoms and becomes feverish, with wide-spread 
muscular pains, rigidity, and stiffness, especially in the muscles 
of the limbs. In severe cases the pharynx, tongue, diaphragm, 
and even the laryngeal muscles may become affected. Together 
with this, there is a peculiar oedema of the face and eyelids, spread- 
ing thence to the limbs, and sometimes to the serous cavities. The 
blood contains a marked excess of eosinophile leucocjrtes, and the 
temperature is raised. The symptoms last usually four or five 
weeks. 

Sometimes, when a patient has had his forearm fractured and 
put up in splints, the bandages may be applied too tightly and 
the blood-supply of the muscles is interfered with by the pressure. 
As a result there is swelling and pain in the hand, and unless the 
bandages be loosened, ischsmic paralysis may develope. At first 
the muscles of the forearm swell from effusion ; later they become 
shrunken, hard, and contractured, the fingers being in a flexed 
position. Active movements are lost, and even passive movements 
are painful. The hardness and stifhiess of the muscles and the 
absence of R.D., together with the normal condition of sensation, 
suffice, with the history of the case, to distinguish it from a 
neuritis. 

But we also meet with cases of muscular weakness and atrophy 
localised in certain muscles, where the motor nerves and nuclei 
are healthy, but the muscle fibres themselves are primarily diseased. 
This group of diseases is called muscular dystrophy, idiopathic 
muscular atrophy, Or myopathy. 

Clinically we recognise two main classes of myopathy : — (1) those 
cases in which all the affected muscles waste from the outset ; 
and (2) those in which certain muscles undergo a false enlarge- 
ment before they ultimately become smaller — so-called pseudo- 
hypertrophic [)araly8is. But there is really no essential difference 
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between these two varieties. Even in pseudo-hypertrophic cases, 
certain muscles undergo atrophy from the beginning, whilst in 
the others atrophy and enlargement may be combined in varying 
proportions. 

Muscular dystrophy is a congenital disease. Not that the 
symptoms appear at birth, for the child is usually bom apparently 
healthy. The age of onset of noticeable symptoms varies from 
two to sixty years, though most cases occur in childhood or youth. 

The chief distinguishing features between myopathic atrophies 
and muscular atrophies of nuclear origin, spinal or bulbar, are as 
follows : — The age of onset is earlier, as a rule, in myopathy than 
in progressive muscular atrophy or amyotrophic sclerosis. Myo- 
pathy often runs in famiUes ; progressive muscular atrophy does not. 
The muscles affected are different in the two cases. In progres- 
sive muscular atrophy and amyotrophic lateral sclerosis, the wasting 
most commonly begins in the small muscles of the hands, at- 
tacking muscle-groups corresponding to segments of the cord. In 
myopathy the larger muscles are generally affected, whilst the 
small muscles of the hands escape. Amyotrophic lateral sclerosis 
tends to spread up to the bulbar nuclei, and to produce bulbar 
paralysis. Myopathy does not cause bulbar palsy. It is true 
that in one tyipe of myopathy — ^the Landouzy-Dejerine — the face 
is affected, and that in pseudo-hypertrophic cases the masseters 
are sometimes enlarged ; but myopathic palsy hardly ever affects 
the tongue, and never the larynx. In myopathy some of the 
diseased muscles may be enlarged, whilst others are wasted. En- 
largement of muscles never occurs in nuclear disease. When a 
myopathic muscle voluntarily contracts, we may sometimes notice 
a ball-shaped swelling in the middle of the muscle, especially in the 
deltoid or quadriceps, which is due to the fact that the dystrophy 
is most marked at the extremities of the muscles. Fibrillary 
tremors, which are so common in progressive muscular atrophy, 
are rare in myopathy. Lastly, in myopathy, unlike amyotrophic 
lateral sclerosis, the deep reflexes are never increased. In fact, 
in myopathy the knee-jerk may disappear from wasting of the 
quadriceps. 
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The pseodo-bTpeTtrophie vanetT of Btrop«thr generally b 
in childhocxl. It is the most rapidly progressive form of myopathy, 
and in most cases the patient dies before attaining adult age. Boys 
are affected four or five times as often as girb. The cases tend to 
run in families, and to select patients of the same sex in each family. 
Thus we often find several brothers affected whilst the sisters escape. 
But though the females generally escape themselres. thev t«nd to 
transmit the disease to their male offspring, so that antecedent 
cases in a family are always on the mother's side. Children o(_ 




il tliitEhh. 



the same woman by difierent husbands may .suffer from the" 
disease. It is therefore unwise to marry a widow, however young 
and charming, who has a paeudo- hypertrophic child. The symptoms 
of pseud o- hypertrophic paralysis are entirely motor. The first 
symptom which ia noticed is that the child falls easily, geta ti 
dilfitully, and cannot run or jump like other children. This weak-.] 
ncsn gradually increases until in a few years the patient becotnefl 
unable to stand or even to sit up in bed. The arms become wea 
lalcr than the legs. Figs. 8il to 92 show two such patients, 
thi'm we notice the characteristic " pot-belly " and the lordosis wheq 
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standing. The gait is wide-based and waddling, somewhat hke that 
of the comic-opera sailor, and there is often a high-atepping action 




to clear the toes from the ground. liut moat characteristic of all 
ia the way in which the patient riaea from the floor when placed 




^^il(lwmg nmlhod of 



flat on hia back. He first rolls round and geta on to his hands 
and knees. Then, keeping his feet wide apart, he drags hia hands 
along the floor towards his feet until the kneea are straightened. 
Then he shifta his handa up to hia knees and proceeds to extend 
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the hip-joints by climbing up his thighs. When he has i 

the upright position, be leans his trunk backwards to keep the hipf .1 

extended. 

In paeudo- hypertrophic myopathy certain muscles are specially I 
enlarged and hard— e.3. the ca!f muscles and the infra -spinati. ■ 
Other muscles may also become enlarged — e.g. the quadriceps, 
glutei, deltoid, biceps, and triceps. On the other hand, certaia I 
other muscles waste from the fint, without any initial stage o£ J 
enlargement. Thus the latissimuB dorsi, teres major, and lower 1 




, Bhowing 



fibres of the pectorahs major are often absent, so that the folds of j 
the axiUa- are poorly marked, and if we lift up the child by thafl 
azillie he tends to slip through our grasp. 

The enlarged muscles ultimately shrink and become smallet.-l 
As the calf muscles shorten, they produce a talipes equinus which 1 
still further hampers the walking powers. When the patient J 
becomes bedridden, the contractures rapidly attain an exttemefl 
degree. As the quadriceps wastes, the knee-jerks disappear. 

Primary atrophic myopathy is a less common type, and owiogl 
to absence of muscular enlargement, it is more likely to be confused] 
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with progressive muscular atrophy of spinal origin. At least three 
varieties have been recogniaed, according to the muscles which are 
first attacked. Thus we have {«) Erb's juvenile type, aifecting 
the muscles of the shoulders and upper arms ; {b) Landouzy and 

Fl». 93.— Muscular dystrophy. Erb's juvenile type. 

Dejerine's facio-acapulo-humeral type, where the atrophy begins 
in the face ; (c) a type beginning in the lower hraba, chiefly in the i 
anterior thigh muscles. 

In these atrophic varieties there is no striking preference for 
boys ; both sexes are equally hable. The age of onset too ia i 



N-EBTOCS DISEASES 

r bcCwven 15 uid 35 yrnrs, eioepC ^^ 
num. when the atrophj any enne on id euiy cbitdhood. 

In Erb'a jiteauk bfpe the stzophy begina in the Urge moades 
o{ die opper aims and chooUeis. cspecuDy the bieepe. tdceps. and 
nspumXai lof^ns. Tigs. 93, M. and 95 are from such a patient, 
aged 47, who waa a profesakHial ~ hring skeleton ^ in a trsTvlliiig 
" freak " Aam. In his case the wastinc was fint notiGed at ^ a| 



I.— Hascalar ilyatropliv. 
i^ndeavourinit Ifi Hsi 
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a ataoding poslni 



of in. Ill Bome inatanc«8, aa in this partiLmlar case, the anna J 
and legs are attacked about the same time. Or the disease may 1 
begin in the arms and spread to the legs. The deltoids and apinata 1 
often escape, even when the biceps and supinator loiigus are 
wanted, in this respect differing from cases of spinal origin, and th»'j 
forearm muscles, except the supinator longus, generally escape too. I 
From weakness of the glutei and quadriceps, the patient when 
rising to the standing posture may have to climb i^ his legs, aa 
docs a ] wen do- hypertrophic case. 

The l<ieiij-»{-aj)ulo-humeral variety of Landouzij-Deferine com-J 
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mences in early life, the facial muscles being earliest affected. The 
orbicularea oculorum and oris are weak, so that the patient cannot 
close his eyea tightly nor whistle. His lower lip droops and pro- 
jects forwards, and his mouth habitually hangs open. The smile ia 
peculiarly transverse and has a "forced" look, the angles of the 
mouth being drawn outwards but not upwards. The tongue, ocular, 
and jaw muscles are unaffected. Later the disease spreads to the 



r 



Fig. 95.— Musoular dyatropbj. Erb's juvenile typo, Palient rislna 
W erect poBtnre. 

scapular and upper-ann muscles, and finally to the spinal inusclea 
and lower limbs. 

A third type of the disease, of which Figs. 'J'i and il7 are 
an example, begins in the legs, and attacks the arms later. In 
this patient the legs became weak at the age of 12. When she 
came under observation at the age of 3S she was still able to use 
her arms, which were contractnred at the elbows, for knitting and 
to teed herself, though no longer capable of walking, owing to 
claw-foot. 

Other Varieties of MnsGular Wasting. — Wasting of musclra J 



208 NERVOUS DISEASES 

sometimes occurs as a secondary phenomenon in other diseast^i ' 
where there is no implication of the spi no-muscular motor neurone. 
Thus the muscles may become small from disuse, as may be seeii 



b 




U(i,— Hiiscnlat dysimpby ; type be^jntiiug in lower llmlu, but 
laviug; advanced to upper liaibB. Patient pressing bauds U>- 
:etber, Ic itbow alrophj ot greater portion of pectoral muscles. 
ntrinsic moscles oF liands unaJTected. 



in a limb which, owing to a fracture, has been confined for seven! 
weeks in splints. Disease of a joint is often accompanied by 
well-marked atrophy of the surrounding muscles. This arthritic 
muscular wasting specially afTects the extensor muscles of the joint 
— for example, the (juadriceps in disease of the knee-joint, the 
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interoBsei in osteo -arthritis of the hands, the deltoid in disease 
of the shoulder- joint. .\ degree of inuacular wasting also oocuis 
in the paralysed limbs in ordinary hemiplegia. Part of this mav 
be the result of disuse, but there are other cases where the degree 




17. — Muscnlar dy9tro[ihy. Sni 



(ietomiitj' of feet. 



of wasting is excessive, and disproportionate to the paralysis. 
Lastly, we may meet with marked wasting of muscles in rare cases 
of hysterical paralysis (see Fig. 17it. p. 326). But all these 
muaculav wastings can be distinguiiihed from that due to disease 
of the lower motor neurone, by the absence of electrical reactions 
of degeneration. 



LECTURE XV 

RECURRENT AND TRANSIENT PALSIES 

There are certain forms of motor paraljrsis which, though transient, 
tend to recur again and again, the patient, in the intervals between 
his attacks, being able to execute all voluntary movements in a 
normal or almost normal fashion. 

Of these diseases myasthenia gravis is the most serious. In 
myasthenia certain muscles become infiltrated with deposits of 
small round cells resembling lymphoc3rtes, especially the striated 
muscles innervated by the upper cranial nerves, though some- 
times the muscles of the limbs and tnmk, and even the respiratory 
muscles, may become affected. The disease is characterised by 
the fact that the patient becomes, sifter very moderate exertion 
of the affected muscles, abnormally easily fatigued, and the affected 
muscles are, for the time, paralysed. The patient wakes up in 
the morning practically normal, but as the day goes on, cer- 
tain muscles gradually become paraljrsed. Perhaps the muscles 
most often affected are the levators of the upper lids. Thus 
ptosis appears, often of unequal degree on the two sides (see Fig. 98). 
To this may be superadded an external ophthalmoplegia, gener- 
ally incomplete. The facial muscles also become weak, and the 
patient has a peculiar '^ nasal " form of smile, in which the angles 
of the mouth are drawn upwards but very slightly outwards. The 
masseters and other masticatory muscles may also be affected, so 
that the patient cannot chew more than a few mouthfuls. The 
palate, tongue, and larynx may all be implicated, producing for 
the time the phenomena of bulbar palsy. In fact, the disease 
was formerly named " asthenic bulbar paralysis." To correct his 
ptosis, the patient may tilt his head backwards. But sometimes 
the neck muscles are affected, so that the head falls loosely back- 
wards or forwards. In the limbs it is chiefly the large proximal 
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muscles which are affected. But the raoHt characteristic feature 
is the transitoriness of the paralysis, and its recurrence on 
slight exertion. Thus the patient can walk a short distance, but 
soon has to stop ; be may speak a few sentences, and then his 
voice becomes weak and his articulation indistinct. In the 
affected muscles, the electrical reactions are altered and we have 
the "myasthenic reaction." Faradic shocks applied to the 




Via. 9e. — M^uLhenin gravis in n man of i;S. Markeil weaknt'Ss of 
maiBetera and of lower [acial musules ; also ri^bl-sided ptosU. 
The {jBtient is mokiog a nunimDin effort to cleiioh Ibe }aw& 
and to abow the t««th. 

muscles at first produce bri<>k contiactions, but on repeated stimu- 
lation the faradic excitability temporarily disappears. In contrast 
to the condition in true bulbar palay, there is no muscular atrophy. 
The reflexes, deep and superficial, together with the sphincters, are 
unaffected. If the respiratory muscles become severely affected, 
the patient may die from respiratory failure. 

Thomsen's disease, or "myotonia congenita," ia a rare congenital 
afiecUon of the voluntary muscles, which appears to be due to 
their possessing an excessive proportion of undifferentiated satco- 
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plasm and muscle-nuclei, and relatively too small a proportion of 
the anisotropic or fibrillar element. This latter contracts briskly, 
whereas sarcoplasm contracts very slowly. In Thomsen's disease, 
whenever the patient starts to perform a voluntary movement, 
his muscles are thrown into a state of tonic spasm, which gradu- 
ally passes off, the muscles slowly becoming supple, until at length 
he can perform the movement, say that of walking, in a normal 
fashion. But if he stops and starts again, or if he tries to hurry 
his original speed, this stiffness reappears, and has again to be. 
as it were, worked off. The lower limbs are most commonly 
affected, but other muscles may also show the phenomena. Thus 
the patient's eyes may remain temporarily firmly closed after a 
cough or sneeze, his mouth may remain open after a yawn, and 
so on. The sensory functions and the reflexes are unaffected. But 
the affected muscles have a characteristic reaction to electrical 
stimulation. Their excitabiUty is increased to both faradism 
and galvanism. To galvanism KCC is equal to ACC (instead of 
being greater, as in health), and the contraction set up, whether 
by galvanism or by faradism, is remarkably persistent, lasting for 
a time after the stimulus has ceased. 

Eulenberg's disease, or "paramyotonia congenita," is a family 
affection somewhat Uke Thomsen's disease, in which a tonic spasm 
appears in certain voluntary muscles, more particularly in the face, 
so that the patient is unable, for a quarter of an hour or longer, 
to open his eyes or to speak. Less often the muscles of the 
Umbs are affected. The condition, however, differs from Thomsen's 
disease in its immediate exciting cause. The tonic spasm of 
Eulenberg's disease is excited not by exertion but by cold, and 
is generally reUeved by warmth. The two diseases, however, are 
closely allied, and have been observed coincidently in members of 
the same family.^ 

Another interesting variety of transient paralysis is that 
which is known as intermittent limp, or "dysbasia angio-sclerotica " 
(" claudication intermittent " of Charcot, or the " intermittirendea 
Hinken " of German authors). An analogous condition in horses^ 

^ Delprat, Deutsche med. Wochenschrift, 1892. p. 158. 
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known as '^ spring-halt," has been familiar to veterinary surgeons 
for many years. The patient is most commonly a man of middle 
age, sometimes of gouty constitution, and very often has been an 
inveterate tobacco-smoker. The symptoms are very character- 
istic. At rest he feels no disabiUty. But when he begins to walk, 
though he starts off normally, he soon begins to feel his legs tired, 
heavy, and painful. A cramp-like pain appears and gradually 
becomes intolerable, making him limp ; and if he perseveres with 
his attempt, he finally becomes, for the time, totally unable to 
walk a single step. He rests, the pain and weakness pass off, 
only to return when he starts to walk afresh. If we examine such 
a patient during a paroxysm of temporary incapacity, we find 
his feet and legs cold, and perhaps purple or mottled red. But 
what is most characteristic of all is that the pulse in the feet, in 
the posterior tibial or the dorsalis pedis artery, is absent or nearly so. 
There are no sensory changes, the reflexes are normal, and, except 
during the paroxysms, the motor power of the limbs is unimpaired. 
All these phenomena appear to be the result of a temporary spasm 
of the arteries of the limb (the arteries themselves being frequently 
narrowed already by arterio-sclerosis), so that during walking 
an increased blood-supply to the muscles is not forthcoming, 
hence there result temporary aneemia, pain, and weakness in the 
affected muscles. In rare instances similar phenomena have been 
observed in the arms. 

Amongst the transient paralyses we must also bear in mind 
the various craft-palsies, professional cramps or occupation neuroses, 
in which the limb is normal for all motor actions except one par- 
ticular movement — often the one on which the patient's livelihood 
depends. The commonest variety is the so-called writer's cramp 
or scrivener's palsy, though we also meet with similar conditions 
in the cramp of pianists, violinists, telegraphists, typists, tailor's 
cutters, hair-cutters, hammer-men, cow-milkers, watch-makers, 
harpists, cigarette-makers, sempstresses, and so on. The cramp 
comes on, not during the period when the sufferer is learning his 
occupation, but after he has become an expert and requires to 
perform the particular skilled movement repeatedly for prolonged 
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periods. For all other movements except that particular one, the 
limb is normal. Thus in writer's cramp the patient can use 
his hand normally for piano-playing or for grasping and using a 
heavy tool. This is because the weakness is not due to muscular 
but to cerebral fatigue. A professional cramp does not appear in 
its fully developed form at first, but passes through different stages 
of severity. In the sUghtest variety there is simply a degree of 
stiffness or spasm in performing the act, with a subjective sensation 
of pain and of intense mental discomfort and fatigue. In other cases 
a temporary paralysis appears when the patient attempts to write, 
so that the pen can no longer be held in the hand. In still more 
severe cases tremor is superadded to spasm in the affected muscles. 
The diagnosis is easy, inasmuch as the phenomena, whether spastic 
or paralytic or perhaps a combination of both, only supervene 
when one skilled motor action is performed, and the same muscles 
can be used for all other actions without pain, spasm, or weakness. 
There is also a curious hereditary disease known as ''family 
periodic paralysis." This malady may run through several suc- 
cessive generations of the same family, attacking one or more 
members of the same generation. Males and females are both 
liable. The patient, who is otherwise apparently healthy, has 
attacks of flaccid paralysis of all four limbs, recurring irregularly 
without apparent exciting cause. The duration of a paroxysm 
varies from two or three davs down to a few hours. The attacks 
generally come on during the night when the patient is in bed. 
He wakes up and finds himself more or less widely paralysed. 
First the legs are affected, later the arms, and last of all the 
muscles of the trunk and neck. The cranial nerves usually escape. 
In the limbs the paralysis starts proximal ly and the distal parts 
are affected last, so that the patient may still be able to move 
his toes and fingers when he has lost all power in the hips and 
shoulders. In severe cases the intercostal muscles may also be 
paralysed. Most striking of all is the fact that during these 
paroxysms of flaccid palsy the affected muscles, for the time, lose 
their excitability to faradic, galvanic, or mechanical stimulation, 
and all the reflexes in the affected Umbs disappear. Sensation is 
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unimpaiied and the sphincters are unaffected. An additional point 
is that during the paroxysm, the left ventricle becomes temporarily 
dilated, as can be proved by percussion and occasionally by the 
appearance of a systolic mitral bruit. The muscular paralysis 
passes off in the reverse order to that in which it came on. The 
toes and fingers recover before the proximal muscles, and the 
muscles earliest attacked are the last to recover. The patient 
then remains apparently normal until his next attack, weeks or 
months later. 

Amongst other transient affections we may mention those 
of muscular cramp and of tetany. Both of these are painful 
affections, the latter being most commonly met with in infants, 
whilst cramp is most often met with in healthy adolescents or adults 
who have been performing some unwonted prolonged muscular 
effort. The conditions are easily recognised, and both may 
temporarily interfere with the movements of the affected limbs. 
Tetany is generally bilateral, and has a characteristic posture of 
the hands and feet (see Fig. 24, p. 63). 

Occasionally we see patients who complain that their legs 
suddenly give way in the street, causing them to fall. This may 
be due to various causes. For example, it is a not uncommon 
symptom in tabes. The tabetic patient often has hypotonia of 
the muscles about the knees and also deficient joint-sense, a com- 
bination of phenomena which may make him fall unexpectedly. 
In such a case the condition of the deep reflexes, the state of the 
pupils, and the other phenomena of tabe« render the diagnosis 
easy. Other cases of sudden falling are due to minor epilepsy, 
where the patient has an attack of momentary unconsciousness 
during which he falls, but recovers consciousness at once and gets 
up again, not knowing why he has fallen. Here the diagnosis 
will depend on the observation of other epileptiform attacks, major 
or minor. We should particularly inquire for the occurrence of 
sudden pallor of the face or fixity of expression, indicating a passing 
attack of petit mal, too slight, perhaps, to produce a fall. 

Sudden weakness of a limb may occur in hysteria, especially 
after some sudden emotional shock. Hysterical paralysis may 
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persist for variable periods of time, varying from a few hours to 
many weeks or months. And the paralysis not micommonly 
recovers as suddenly as it came on, sometimes under emotional 
or religious excitement, under hypnotic suggestion, or under 
energetic stimulation, electric or thermal, for example, that of 
a Pacquelin cautery. Hysterical paralysis never attacks a single 
muscle, but always a group of muscles. It is never accom- 
panied by reactions of degeneration, no matter how much the 
hysterical Umb may be wasted. We diagnose hysteria by a 
process of exclusion, noting not only the absence of certain signs 
of organic disease, but looking also for the presence of various 
hysterical " stigmata," to which we shall refer later. 

But we must not forget that in many cases of apparently 
hysterical and transient paralysis in young women, the patient 
after one or more of such attacks may afterwards develope the 
signs of disseminated sclerosis. The onset of disseminated sclerosis 
may be indistinguishable from an attack of hysterical paralysis, 
the weakness of the limb in both diseases may be transient and 
may apparently clear up completely for a time. But a series of 
such attacks should always raise in our minds the suspicion of an 
underlying disseminated sclerosis and should make us give a guarded 
prognosis, especially if the patient has had more than one attack 
of weakness, not necessarily in the same limb. We should pay 
particular attention to the state of the optic discs. Early optic 
atrophy will exclude mere hysteria, so also will an extensor 
plantar reflex or an}^hing approaching a true nystagmus. In 
fact, the disease which is most often wrongly diagnosed as hjrsteria 
is disseminated sclerosis. 



LECTURE XVI 

INCOORDINATION 

A NEWI.Y-BOBN child cannot co-ordinate the movements of its 
limbs. Certain co-ordinated vital actions, such as sucking, swallow- 
ing, respiration, &c., are performed weU from birth, but in an 
infant's limbs the movements are mostly of an aimless restless 
character, with the exception, perhaps, of grasping movements of 
the hands. And even these latter differ from the co-ordinated 
grasp of later life, inasmuch as the infant's thumb is hardly used 
at all for opposition, and the flexion movement of the Angers 
occurs chiefly when some object comes in contact with the hand, 
the movement being reflex rather than voluntary. 

The child only learns after long practice to use its muscles in 
such a fashion as to produce properly co-ordinated movements of 
the limbs. Walking, writing, swimming, the playing of any game, 
are all performed awkwardly at first. Skill is at last attained 
by frequent repetition, and once a co-ordinated action has been 
thoroughly learned, the effort for its performance becomes in- 
finitesimal, so that in time it is performed more or less auto- 
matically. 

Every co-ordinated action involves contraction not only of the 
so-called prime-movers but of their antagonists, and if these are 
not properly balanced, the attempted movement is awkward and 
jerky. This condition occurs in a number of diseases and is 
termed ataxia or incoordination. This means clumsiness, un- 
steadiness, or awkwardness in the performance of movements in 
a non-paralysed patient who was previously able to execute these 
movements in normal fashion. 

In testing for ataxia of the upper limbs, w^e ask the patient 
to perform such an action as picking up a small object, say 
a pin, from a smooth surface. If he is ataxic, he fumbles 
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during the attempt, or may perhaps pomice on the object in a 
sudden, jerky fashion. Another useful test is to ask the patient 
to lift a brimming glass of water to his Ups and notice whether 
he spills it. Or we may ask him to touch rapidly the tip of his 
nose with each index finger in succession. If he is ataxic, his 
finger misses his nose by a greater or smaller interval, or on 
reaching it, the finger shows additional oscillatory movements. 
Other good tests for. ataxia are to make the patient button or 
unbutton his coat or collar, or to write with a fine-pointed pen. 
In every case, we should observe whether the unsteadiness is 
increased or unchanged when the patient shuts his eyes. SUght 
degrees of ataxia due to sensory impairment may be noticed 
only when the patient is deprived of the help of his visual 
impressions. 

In the case of the lower Umbs we detect moderately severe 
ataxia by observing the patient's gait, asking him to walk 
" heel-and-toe " along a straight line, then to turn sharply and 
come back. In well-marked " locomotor " ataxia the gait is broad- 
based, the feet are lifted too high and the heels are brought down 
with a stamp. In cerebellar disease, on the other hand, the 
patient reels or lurches along, being especially unsteady when 
turning round (see later, " Postures and Gaits "). To detect 
ataxia of a single lower Umb, we ask the patient to place one heel 
on the opposite knee, or to trace with one foot a circle or some 
other pattern on the floor, or we ask him when IjHuig down to 
touch with his toe our own finger held in the air. And here also, 
in ataxia of the lower Umbs, we should always note whether the 
patient's unsteadiness is increased or unchanged by shutting the 
eyes. In tabetic ataxia of the lower limbs, the unsteadiness is 
increased when the eyes are shut. Romberg's sign consists in the 
tendency of a patient, who can stand steadily with the eyes open, 
to fall when he closes them. Thus an early sign of tabes is the 
so-called ** wash-basin " sign, where the patient falls into his 
basin when washing his face. A minor degree of Romberg's sign 
can often be detected in the earUer stages of tabes, where the 
patient is still able to stand with the eyes shut, but the tendons 
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on the doisum of the foot are seen to exhibit irregular restless 
contractions, the so-called '* danse des tendons." 

Ataxia of the bulbar muscles has already been referred to (see 
Dysarthiia, p. 92). As to ataxia of the muscles of the trunk, 
its diagnostic significance is less than that of the limbs, inasmuch 
as by the time that the trunk muscles are recognisably ataxic, the 
limbs already show very marked unsteadiness. Ataxia of the 
head and trunk muscles is evidenced by swaying movements when 
the patient sits up. 

Having detected ataxia in the movements of any Umb, we must 
always determine the condition of the sensory impulses from that 
limb, testing not only the various forms of cutaneous sensibility 
but also the deep sensations, especially the kinaesthetic sense and, 
still more important, the joint-sense. Finally, we must determine 
the condition of the deep reflexes, noting their exaggeration as in 
disseminated sclerosis, or their abolition as in tabes or in Friedreich's 
ataxia. We also note the type of plantar reflexes. 

The commonest variety of ataxia is that due to deficiency of 
peripheral impressions — not so much from the skin as from the 
deeper structures, the muscles and joints. Thus in lesions of pert- 
pheral sensory nerves an anaesthetic limb is often ataxic. Division 
of the posterior roots of the brachial plexus, the anterior roots re- 
maining intact, causes marked ataxia of the upper limb. In fact 
such a patient may be totally unable to move the limb if his eyes 
are closed, so that he no longer has the guiding influence of vision. 
Degeneration of the posterior roots and posterior columns, as in 
tabes, produces marked ataxia. A tabetic patient is ataxic mainly 
because of deficiency of afferent impressions, more especially from 
his muscles and from his joints. If the muscle-tonus is lost and 
the muscles are hypotonic, as in many cases of tabes, the patient 
has, as it were, to " pull in the slack " before the muscles come 
into proper play, thereby making the movement jerky and in- 
harmonious. When the joint-sense is impaired, he has to perform 
a maximal movement in order to get the sensation of having 
moved the joint at all. Thus in walking when he lifts his leg, 
owing to want of proper joint-sense, he throws the limb up with 
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abnormal suddenness and to an unnecessary height in order to J 
^ain the sensation of flexion of the joint. He then atampal 
it down with excessive emphasia to make sure that it reaJl/ 1 
ia extended. Such a patient with ataxia of sensory origin com-J^ 



Fig. 90.— Friedreich's alaiia. Showing scoliosis. 

pensates for the deficiency of sensory impressions from his limbs by 
means of his vision. When be is watching his partially aniesthetic 
limbs, he can control them better. Hence ijE he closes his eyes, 
the regulating influence of vision is lost and he becomes much 
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more ataxic. This la the explanation ol Komberg's sign 
tabes. 

Ataxia similar to that of tabes also occurs in other organic 
cord lesions imphcating the posterior columns, aa for instance in 

tumours or chronic sclerosis of the posterior cnhinins. whether cora- 




Fio. 100.— Friedreich' 



bined or not with lateral sclerosis — e.g. some coses of disseminated 
sclerosis or spinal syphilis. In such diseases the other signs and 
symptoms guide us to a correct diagnosis. 

But a patient may be ataxic when all his peripheral sensations 
are nonoal. This occurs in the diSerent varieties of cerebellar 
ataxia. Let us take, for example, Friedretcfi's ataxia, a develop- 
mental disease affecting mainly the afferent tracts in the cord 
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leading upwards to the cerebellum, which is the centre for automatic 
co-ordination. In Friedreich's ataxia the patient becomes ataxic, 
as in tabes, but with the cutaneous and joint-sense intact. The 
ataxia is unaffected by closing the eyes. The age of the patient, 
who is commonly an adolescent, the presence of scoliosis, of 
manus cavus, and of pes cavus (Figs. 99 and 100), the normal 
pupillary reactions, the presence of nystagmus, the absence of 
lightning pains or of bladder trouble, all serve to distinguish this 
disease from tabes, though in both diseases the deep reflexes are 
absent. The plantar reflexes in tabes are flexor in type, whilst 
in Friedreich's ataxia they are of the extensor variety. 

Ataxia also occurs in certain localised lesions of the medulla 
oblongata. Thus, for example, a imilateral lesion may interrupt 
the fibres of the direct cerebellar tract and thereby interfere with 
co-ordination of the homolateral limbs. Such a lesion, which 
usually interrupts at the same time the fibres of (Jowers' tract, 
may extend inwards to implicate the inter-olivary arcuate fibres 
and the fillet, together with the nuclei of the lower cranial nerves. 
It produces a characteristic syndrome, known as the unilateral 
bulbar syndrome of Babinski and Nageotte} The symptoms are as 
follows : — From interruption of the cerebellar afferent fibres there 
is ataxia of the homolateral limbs. From interference with the 
tract for pain and temperature we have analgesia and thenn- 
aneesthesia of the opposite side of the body (see Fig. 9, p. 13). 
From interference with the oculo-pupillary centre in the bulb there 
is myosis and pseudo-ptosis (see later, "Cervical Sympathetic 
Paralysis," p. 287), and there may be difficulty of deglutition due 
to affection of the cranial nerve nuclei. If the lesion extends 
forwards to implicate the pyramid of the same side, there is 
hemiplegia of the contra-lateral arm and leg. 

Marie^s hereditary cerebellar ataxia is very similar to that of 
Friedreich's ataxia, but there is no loss of knee-jerks, and the age 
of onset is somewhat later. Cerebellar ataxia also occurs in 
cerebellar tumours, in vascular lesions of the cerebellum, in dis- 
seminated sclerosis affecting the cerebellum or its peduncles, in 

^ Revue Xiurfjloyif/ue, 1902, p. 358. 
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oetebellar absceas, &iid in encephalitis of the cerebellar cortex, a 
disease of febnle onset, which is sometimes met with in children. 

Cerebdiar ataxia difEers in several important respects from the 
ataxia due to deficient afferent impressions. It is chiefly evidenced 
in the cerebellar gait, which has a staggering, leeUng character, 
like that of a drunken man, but without the stamping of the true 
tabetic. We recognise several factors in the production of cere- 
bellar ataxia. Part of the ataxia, especially that of the trunk 
muscles, is due to vertigo, the patient being unsteady in his gait 
because he feels giddy. A cerebellar gait therefore occurs in many 
cases of labyrinthine disease. If a cerebellar patient lies down, 
his vertigo is diminished and there being no longer any effort re- 
quired to maintain equilibrium, his movements are much less un- 
steady. Another factor in cerebellar ataxia is the existence of 
the muscular hypotonia which we often meet with m cerebellar 
disease ; this hypotonia, in tinilateral cerebellar lesions, is more 
marked in the hmbs of the affected side. The third and most 
important factor in cerebellar ataxia is the want of the co-ordinat- 
ing influence of the cerebellum on the cerebral motor cortex. I'his 
connection is a crossed one, the right cerebellum being connected 
with the left cerebral cortex, inrf the right superior cerebellar 
peduncle and the left red nucleus. Some tumours of the 
frontal lobe have produced cerebellar ataxia, probably owing to 
indirect interference with the functions of the contra-lateral side 
of the cerebellum. True cerebellar ataxia, unlike the ataxia of 
tabes dorsalis, is uninfluenced by closure of the eyes. 

Ataxia also occuis in some affections of the higher cerebral 
centres. For example there are certain toxk affections in which 
the patient becomes ataxic. The most familiar variety is the 
ataxia of acute alcoholic intoxication. Part of this ataxia may 
poaaibly be due to cerebellar intoxication, but a large part of it 
ifl cerebral, as evidenced by the " mental ataxia," the disordered 
articulation, &c. The temporary ataxia of jatigue, of writer's 
cramp and of other occupation-neuroses is also probably of cerebral 
origin, so also is the transient ataxia which sometimes follows ' 
enteric fever or other exanthemata. 
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There are certain diseases of the cerebral coitex, in which ataxia 
is distinct. In chorea the patient not only exhibits spontaneous 
involuntary movements, but he also has distinct ataxia on voluntary 
movement. And in organic monoplegia or heiniplegiay especially 
when slight in degree and amounting merely to paresis, distinct 
ataxia often exists in the paretic limbs. Sometimes ataxia of the 
Umbs precedes an attack of hemiplegia — pre-hemiplegia ataxia, 
especially in threatened softening from arterial thrombosis. More 
often the ataxia appears during convalescence from a slight hemi- 
plegic attack — post-hemiplegic ataxia, where the patient has to 
learn the process of co-ordination again in his paretic limbs. This 
form of ataxia must be distinguished from athetosis, the involuntary 
slow writhing movements of the limbs which occurs in old and 
severe cases of hemiplegia, especially of infantile hemiplegia. 

Ataxia is one of the most striking signs of disseminated 
sclerosis, where the unsteadiness of the limbs is often associated 
with a superadded coarse oscillatory tremor — ^the so-called inten- 
tion-tremor. How much of the unsteadiness in disseminated 
sclerosis is due to cerebral and how much to cerebellar disease 
it is diflScult to say in any individual case. The tremor of 
hemiplegic distribution which is observed in the limbs in cases 
of lesions of the red nucleus or rubrospinal tract (see p. 72) is 
present at rest, but becomes exaggerated on voluntary movements, 
rendering them ataxic. In this respect it contrasts with the 
tremor of paralysis agitans, which can usually be controlled to 
permit of the performance of a voluntary movement. 

Finally we may meet with ataxia of the most varied types 
in hysteria. Here the affection is probably one which impli- 
cates the highest psychical centres. The diagnosis of hysterical 
ataxia rests on the presence of other stigmata of hj^steria, to- 
gether with the absence of evidence of organic disease. Some- 
times hysterical ataxia is associated with " cortical " anaesthesia 
of the affected limb. In such a case the patient may be able 
to move the Umb normally with her eyes open, but when they 
are closed ataxia appears. This does not necessarily occur 
in every hysterically anaesthetic Umb, for in many cases profound 
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ansBsthesia may be present without ataxia. The diagnosis of 
hysterical ataxia, however, seldom presents much difficulty to a 
careful observer. The disease which is most often mistaken for 
hysteria is disseminated sclerosis in its earUer stages. In both 
diseases we may have a history of transient weakness of a limb, 
apparently clearing up completely for a time. But in disseminated 
sclerosis there are evidences of organic disease in the form of 
pallor of the optic discs, nystagmus, alterations of the abdominal 
and plantar reflexes, sphincter trouble, and so on. 



LECTURE XVII 

POSTURES AND GAITS 

Postures. — In health the posture of the body and of its various 
members is determined partly by gravity, partly by the relative 
strength of the muscles at the various joints. And therefore, 
inasmuch as the flexor muscles of our limbs are usually more 
powerful than the extensors, the ordinary posture of the limbs at 
rest, generally speaking, is one of sUght flexion. This is easily 
verified by observing a sleeping child. In the erect attitude the 
co-ordinating action of the cerebrum and cerebellum come in. 
The minor varieties of posture in different healthy individuals, 
which we learn to recognise as part of each man's personal char- 
acteristics, are largely the result of differences not only in 
muscularity but of habit. The pose of a powerful, muscular man 
is widely different from that of a thin, debilitated invalid. More- 
over, if from exercise or want of exercise, certain groups of muscles 
are more or less developed than the normal, the posture is further 
modified, even in health. For example, we all know the character- 
istic straddling gait of the professional jockey. 

Similar principles apply to those cases of organic disease where 
certain muscles or groups of muscles are affected by paralysis. 
Paralysed limbs gradually assume characteristic postures. And these 
postures of organic disease are not matters of haphazard, but are 
determined by anatomical rules,. 

Firstly, if the muscular paralysis be the result of a loiver motor 
neurone lesion, in the anterior cornua, anterior nerve-roots, nerve 
trunks, or muscle-fibres, the paralysed muscles become wasted. 
Their unopposed non-paralysed antagonists slowly become con- 
tracted, and fix the limb in a certain definite posture which 
is best demonstrated if the patient tries to throw the paralysed 
muscles into action, in which case the antagonists contract alone. 

2*2tt 
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For example, Fig. 101 is a photograph of a woman who had 
a locahsed leaioii in the anterior cornua of the cord at the level 
of the fifth cervical segment. Amongst the chief muscles supplied 
by the anterior cornua at that level are the deltoid, biceps and 
supinators. These musrles underwent atrophy and iheir imoppoBed 




antagonists became contracted. Ab a result we see that from 
paralysis of the deltoid and contraction of its opponents the shoulder 
18 adducted, similarly from paralj^is of the biceps the elbow is 
extended by its opponents, and from paralysis of the supinators 
the forearm is hyperpronated by their antagonists. This posture i» 
characteristic of a cord lesion at the fifth cervical segment. 
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Fig. 102 shows the posture assumed in a case of paralysis of the 
external popliteal nerve. This ner^'e was divided by a bullet- 
wound in an officer's right leg. In addition to ancesthesia corre- 
sponding to the cutaneous distribution of the nerve, the figure 
shows the presence of foot-drop due to paralysis of the anterior tibial 
group of muscles, with unopposed contraction of the calf muaclea. . 




Here, of course, the action of gravity is a factor as well, the wei| 
of the foot tending to increase the foot-drop. 

Fig. 10.3 shows the posture in a case of paralysis of ■ 
musculo-spiral nerve. The patient is trying to extend botb 1 
wrists. On the paralysed side we notice the atrophy of tlu 
supinator longua and the paralysis of the extensors of the wrist 
and fingers, also the characteristic swelling on the dorsum of the 
hand, probably bursal in origin, which appears in long-standing 
cases of drop- wrist. 
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Secondly, if the paralysis be due to an upper rrwtOT neurone 
lesion, the law which determines the posture ia difierent. We no 

longer have atrophic paralysis, limited to a particular muscle or 
nmscies as in a lower motor neuroue lesion. Instead, there 
gradually developes a spastic paralysis, in which all the muscles 
of the affected limb or segment of a limb are more or less paralysed. 
The muscles which are normally more powerful are therefore 
placed at an advantage during the process of spastic contracture, 
and a posture residts which is an exapReration of the normal attitude 




at rest, ao that, for example, in a chronic hemiplegia the famihar 
posture of the upper limb is that of flexion with pronation, that of 
the lower limb being one of slight flexion at the hip and knee, 
with extension and inversion of the ankle, and a tendency to 
dorsifiexion of the toes (aee Figs. 104 and 105). 

This spastic posture in hemiplegia does not come on at once. 
There is an initial flaccid stage, lasting several weeks or even 
months, before the spastic rigidity sets in. (In a small number 
of cases the hemiplegia may remain permanently flaccid.) But 
even during this flaccid stage the postures of the hemiplegic limbs 
are often difierent from those of the unaf!ected side at rest. One 
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of the most characteristic signs is an apparent broadei 
lower limb (Heilbronner's' " breitea Bein "). This consists in an 
outward rotation of the tower limb at the hip-joint, due to its 
owTi weight when in the recumbent posture (analogous to the 
displacement which occurs in fracture of the neck of the femiir). 




Cai*e of tefi-sided infantile beiiiiplegia io n patient aged T jean. Oaset j 
of hemiplegia Ave years tirevioual;. Showing posture of limbe. In 
Fig. llM note athetosis of left Bngers. lu Fig. lOu note ii 
oE ankle and drawing up of bee\. 



The thigh, therefore, when looked at from the front, appears broad^ 
than on the healthy side. Moreover, the flaccid paralysed muse 
fall back by their own weight, and on transverse section the tW 
forms a flattened oval instead of an approximate circle aa on t 
healthy side. This apparent broadening of the paralysed thigh c 
' DtubKlu Zeitirhrift fllr Nfrrmhalkunde. Bd. 28. 1904, p. 1, 
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be well seen if tlie patient be seated on a hard, flat seat. It does 
not occur in hyaterical hemiplegia. 

In functional paralysis the conditions aie different. Hysteria, 

it is often said, njay simulate organic disease — thus we may have 




From a case oF rifihl-Bideii hysterical hemiplegia in a left-bonded patient. 
Showing contraolures of hand and fool. 'I'hB right forearm was 
rigidly gupitmlpd, liiit is being passivelr rotated inwards by the 
physician, to sliow the posture of the hand. 

a functional hemiplegia, paraplegia, or monoplegia. But if we 
examine carefully we usually find that this siniilarity is more or 



Plo. lOvll.^ Fa notional puraple^ta. Showing longitudinal fold of soles, 
less rough and inaccurate. And why ? Because hysterical con- 
tracturea are not governed by anatomical rules ensuring the pre- 
ponderance of the stronger muscles. Hysterical contractures 
usually present some points in which they differ from the postures 
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of genuine organic lesions. Figs. 106 and 107 are from a case of.f 
ftinctional hemiplegia, in which the contracture alone waa enough 
to distinguish it fiom an organic case. Instead of the usual flexed 
and pronated posture of the upper limb, we obser\'e that the elbow 
and wrist are extended, the forearm ia siipinated. and the fingei 




are half-bent in a hook-like fashion, and in the lower limb tliol 
inversion of the ankle ia overdone, out of all proportion to the 
ordinary equinus position. The contracture in this patient 
appeared suddenly, as is so often the case in hysteria, unlike tba 
gradual development of an organic contracture. Fig. 108 ahowa 4 
pecuhav contracture of the soles in another case of hysterical p 
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plegia, in which the feet had a fold running longitudiusUr along 
the solea, totally unhke any organic contracture. 

Fig, 109 shows a case of left-sided hysterical hemiplegia, in 
which the contracture of the upper limb differs from that of 
organic disease ; for whilst the shoulder, elbow, and wrist are rigid, 
the fingers are flaccid— a combtiiation which does not occur in 




KlCi. 110.— Hvp.T-eslcnsUm of kiiei^s in a casf uf ral.t's— ■■^chu rtruriMUnm." 

organic hemiplegia. We also observe that this patient has glosso- 
labial hemispasm. When she protrudes her tongue it deviates 
considerably to the paralysed side, whereas in most cases of organic 
hemiplegia, if there is tongue deviation, it is usually towards 
the unaffected aide. But what is still more important to note 
is that, when the tongue is protruded, the face on the paralysed 
side goes into a state of spasm, so that the left naso-labial fold ia 
deeper than on the healthy aide, a condition which is the reverse 
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of what we fiiid in organic hemiplegia. Glosso-labial bemispasin 

such as this is not a common sign, but when it occurs it is 
pathognomonic of hysteria. 

Hysterical contractures often, but not always, disappear during 
sleep or during deep anajstbesia. If the contracture has persisted 
for months, adhesions may form in the joints, so that even undei 
an anrosthetic the contracture may not completely relax, and ■ 
may have to break down the adhesions forcibly. 

The postures of organic paralyses, then, whether supra- 




Kio, 111.— Tab 

infra -nuclear, are defmite and comparatively simple, being governed 
by the anatomical rules we have mentioned. Hysterical con- 
tractures, on the other hand, being under no such restrictions, 
may assume the most varied and weird appearances, examples of , 
which might be multiplied indefinitely. 

In many cases of tabes doraalis there is marked deficiency c 
muscular tonus, a condition known as ki/polonia. This slackness 
the muscles has a marked influence on the patient's poatui 
Thus, for example, when the hamstrings and sural muscles behi 
the knee are hypotonic (see Fig. 110), the joint becomes hyj 
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extended when the patient stands — ^the so-railed "genu recur- 
vatura" — unlike the knee-joint of a healthy individual, in which, 




Ylii, Iri. — Tubtiliu bypotonia of gluteal nnd bamifltiiig umsvles. 
however strongly the knee be extended, there always reniaina a 
concavity behind. This h)'potonia of the popliteal muscles 
produces another very characteristic sign of tabes, which is 




Flu. IIH.— Tnljetic hypolr 



that when the patient lies in bed with the knee extended, the 
heel can be passively raised whilst the back of the knee re- 
mains in contact with the bed (see Fig. HI). Hypotonia of 
the muscles of the trunk and lower limbs in tabes may penuit 
of the patient assuming the most extraordinary postures without 



236 NERV0U8 DISEASES 

pain — postures which are impossible to any ordinary inol 

who is not a professionally trained contortionist {see Figs. 112) 
IKiand 114). 




Hi.— Tubetic hjpotoi 



Gaits. — Unlike some of the lower animals — for example, the 
chicken or the lamb- — the human infant at birth cannot stand or 
walk. It is not until the child reaches the age of about eighteen 
months that he begins to walk. First he learns to stand, and then . 
after repeated efforts he succeeds in walking. During the procesa 1 
of learning, he reels and falls about just like an adult with cerebellat j 
disease. 

We do not all of us walk exactly in the same fashion. Even 1 
healthy individuals show minor differences in gait. An old maal 
walks differently from a youth, a soldier differently from a sailor^J 
and a woman advanced in pregnancy differently from a younga 
maiden, The wearing of ordinary boots with artificial heels 1 
also modifies the gait, so that in health the first part of the f 
boot tt) show signs of wear is usually the back of the heel on thfrl 
outer side. Ladies' high-heeled boots modify the gait still mor^fl 
throwing the weight of the body unduly forwards towards thefl 
heads of the metatarsal bones. 

When testing the gait in cases of nervous disease it ia adviaabltf 
to have the patient's lower limbs well exposed, and without b 
To get a good view of the limbs it is wel! to have the nxbimui 
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of clothing on the patient. A good plan is to make the patient 
don some Ught garment like a shirt, whose tail is pulled forwards 
between the legs from behind and pinned in front, thereby leaving 
the upper limbs free. We ask the patient to walk straight away 
from us towards some given point, then to turn round and come 
back. 

In a normal gait the limbs are moved forward easily, the feet 
neither scraping the ground whilst being Ufted, nor being unduly 
stamped down as they descend. The forward-moving or " active " 
leg is the one which carries the weight of the body. The trunk 
therefore leans a Uttle towards the corresponding side during the 
" active " phase of each Umb. This trunk movement is attained 
partly by the action of the gluteal muscles, partly by the sacro- 
lumbar muscles of the same side. A short, thick-set person with 
a broad pelvis tends to have a more " waddling " gait, as the 
weight of his trunk is shifted across from one side to the other. 
And when the gluteal muscles are weak, the patient waddles 
excessively, in his efforts to throw his weight to each side 
alternately. 

The gait is altered in various diseases. Thus it may become 
spastic, ataxic, reeling, high-stepping, and so on. 

A spastic gait occurs in lesions of the pyramidal tract — for 
example, in hemiplegia, in diplegia, or in spastic paraplegia. In 
organic hemiplegia the active forward-projection of the limb is 
especially difficult on the paralysed side, and the weight of the body 
has to be carried forwards by the aid of the other side plus 
gravity, unUke the normal gait where the weight is carried entirely 
by the " active " advancing leg. Thus when the hemiplegic leg 
ought to be in the " aetive " phase, it is not properly flexed at 
the knee or ankle, nor is it actively pushed forwards but it merely 
dangles forward Uke a pendulum, not directly forwards, but swing- 
ing in a circular fashion round the opposite hip as on a pivot. And 
when the " active " phase of the non-paralysed limb occurs, the 
hemiplegic foot (owing to weakness of the peronei and dorsiflexors 
of the ankle, with over-action of the invertors and calf muscles) 
stays on the ground too long, thereby scraping the front part of 
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the foot, especially the ball of the great toe; the stride of tbi 
paralysed limb is therefore shorter than on the healthy side. In | 
case of spastic diplegia, or double hemiplegia, the patient is u 
to project either leg forwards in the ordinary way, but has to jei 
each forwards in turn with a circular swing, so that, in a welUJ 
marked case, not only does the patient take abnormally short atepi 




catching the ball of each foot on the ground, but from the circtila 
swing of the limbs, together with their adductor spasm, they croM> I 
alternately in front of each other, producing the cross-legged or 
" scissor " gait (see Fig. 1 1 5). Meanwhile the trunk and upper limbs 
make violent jerky movements, swinging the body from one side to " 
the other. In ordinary spastic -paraplegia from cord disease, theiftl 
is not the croas-legged gait of diplegia, but the patient mov( 
stifHy along, taking abnormally short steps, the front part of t 



POSTURES AND GAITS : 

feet clingiiig to the ground, thus wearing out the toes of the boots. 
Meanwhile the tendency to ankle-clonus causes a " trepidation " of 
the whole body in severe cases, from tremor of the feet. Such 
a patient stumbles over the slightest obstacles. 

The gaits of hi/sleria are of the most varied types. For example, 
in hysterical hemiplegia, the patient often pushes the paralysed 




il ifflr.iplegia, with dragging of the Ml fuoT 



foot along the ground as if on a skate, or drags it helplessly along 
with its dorsum resting on the ground, as seen in Fig. IIG. 
If this is bilateral, the patient is totally unable to walk or 
stand. Or the foot may be held in a position of talipes 
calcaneus when walking, even when no such posture is present at 
rest ; or one lower hmb may be acutely flexed at the hip and 
knee, so that the patient has to use crutches. Or again, the 
patient may have a zigzag gait, or he may throw one leg about 
with a wild flourish before bringing it to the ground. Astasia- 
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abasia is the term applied to a condition in which a hysterical 
patient is unable to st^nd or walk, although capable in the 
recumbent posture of performing all movements of the lower limbs 
normally. The varieties of hysterical gaits are practically un- 
limited, but every one of them differs in some respect from the 
gait of organic disease. 

The side-gait (Schiiller's " Flankengang ") is a useful means of 
diagnosing between organic and hysterical hemiplegia. To test it, 
the patient is placed on a line and made to move along it side- 
ways in a given definite direction — say, towards the right. A 
normal individual during this movement, first leans his trunk to 
the left, then balancing his weight on the left leg, he lifts the 
right from the ground, abducts it by a muscular effort, brings the 
trunk erect again, puts down the right foot, last of all lifting the 
left leg, adducting it and placing it alongside the right. How is 
this performed in organic hemiplegia ? We find that the hemi- 
plegic patient moves sideways towards the paralysed side well, 
but badly towards the healthy side, so that in right-sided hemi- 
plegia the patient, when going sideways towards the right moves 
normally, but when going towards the left he drags his right 
leg in the movement of adduction. This difference in the side- 
gait on the two sides in organic hemiplegia is often quite evident 
when the forward gait shows very little abnormality. To show 
the phenomenon properly, the patient must not be too severely 
paralysed to stand or walk, nor must he have shortening of the 
limb, as in old infantile hemiplegia. These two exceptions, how- 
ever, are readily recognised by other signs. In hysterical hemi- 
plegia the side-gait is impaired on both sides, not merely on 
the healthy side. 

An ataxic gait is seen most typically in tabes dorsalis ; but it 
occurs also to a lesser degree in other diseases implicating the 
posterior columns of the cord — for example, in Friedreich's ataxia, 
in chronic meningo-myehtis, or in tumours of the posterior columns, 
also in ataxic paraplegia or postero-lateral sclerosis, whether due 
to disseminated sclerosis or to other causes. Of all these, the 
tabetic gait is the most characteristic. In this there is no motor 
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weakness of the limbs, but they are characteristically unsteady. 
The patient walks on too broad a base, with his legs unduly wide 
apart. He lifts them suddenly and violently, raising them too high, 
then bangs them down forcibly, stamping the heek on the ground. 
He tries to guide his tottering course by watching the ground. 
And therefore if his eyes be shut, or if he be in the dark, and 
especially if he narrows his base by placing the feet close 
together, he tends to fall. In slight cases of tabetic ataxia, when 
the patient is in this position, he may not actually fall, but we 
can see the tendons on the dorsum of the feet actively in move- 
ment, in the effort to preserve the balance. With this gait we 
usually have absence of the knee and ankle-jerks, Argyll-Robertson 
pupils, and various other signs, such as lightning pains, anaes- 
thesise, crises, and Ivmphocytosis of the cerebro-spinal fluid. In 
Friedreich! 8 cUaacia the patient is usually an adolescent, and though 
the knee and ankle- jerks are absent, as in tabes, the pupils react 
normally, there are no lightning pains nor crises, and we usually 
find nystagmus, scoliosis, pes-cavus, and a peculiar affection of 
articulation. In atasnc paraplegia or postero-lateral sclerosis, where 
the lateral colunms are implicated as well as the posterior, the 
patient is ataxic, but with increj^ed knee-jerks, possibly ankle- 
clonus, and usually an extensor type of plantar reflex. 

A reeling or titubating gait is one of the commonest signs of 
cerebellar disease, although it is also met with in severe vertigo 
of any variety, whether from alcoholic intoxication, from ear 
disease, from diplopia, or other cause. In cerebellar disease the 
patient staggers along, with an occasional sudden lurch to one 
or other side, but neither lifting his feet too high nor stamping 
them down, as in tabes. Not uncommonly the cerebellar patient 
has a tendency to stagger persistently in some particular direction, 
depending on the position of the cerebellar lesion — ^thus he may 
tend to fall forwards, backwards, or to one side. As a rule, he 
manages to pull himself up after he has deviated one or two steps 
from his straight course. In some cases of unilateral tumour of the 
cerebelhim the posture of the head is altered, the ear being tilted 
towards the shoulder on the side opposite to the lesion, and the 

Q 
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face turned slightly in thp reverse direction, i.e. towards the side 
of the lesion. This is well seen in Fig. 117. which represents a 
woman who had a tumour originating from the meninges over the 
right petrous bone, and invading the right lateral lobe of the 
cerebellum. This growth was successfully localised and removed, 
but the patient unfortunately died shortly after. This " cerebellar 
attitude," however, although common in lateral lobe turnouts, is 
not constant in its direction. For example, cases have been re- 




curded where the lateral tilting of the head was towards the 
aide of the lesion, and the rotation of the face to the opposite 
side. PoBsihly these differences are associated with the intra- or 
ertra-cerehellar origin of the growth. 

A high-stejijriiig gait occurs in patients who have foot-drop. 
Such a patient, to clear his foot from the ground, lifts the 1^ 
too high, flinging the ankle up as it were, instead of actively 
dorsiflexing it. This gait occurs typically in peripheral neuriHa, 
also in muscular ilijslropjiies, and occasionally in lesions of tha^ 
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crntda equina or lower part of the lumbosacral region of the spinal 
cord. It also occurs unilaterally in paralyaia of the external pojditeal 
n«7«. The gait and posture of muscular dystrophy also posaesB 
other characteristic features. Thus from weakness of the gluteal 
muscles the patient in the erect posture 
arches his back, in order to keep the hips 
extended (see Fig. 118); this produces lor- 
dosis and "pot-belly." Further, the weakness 
of the glutei, as already explained, causes a 
waddling gait, the legs being planted wide 
apart : and as we have already seen, the 
mode of rising from the ground in such cases 
ia pathognomonic. Such a ])atient when 
placed on the ground and told to get up 
rolls round on his face, then gets on his 
hands and knees. Then to get on hia feet, 
he extends the knees, and suddenly, pressing 
his hands on one knee after the other, 
proceeds to extend the hips and straighten 
the apiue by " climbing up " hia own thighs 
until he reaches the erect posture. 

The posture and gait of parali/sis agitana 
are diagnostic (see Figs. 119 and 120). In 
a well-marked case the patient stands with 
the trunk stooping forwards, the face ap- 
pearing " starched " and ex press lonleas — the 
BO- called " Parkinsonian mask," in which 

there is little or no emotional play of features. Vm. lie Muscular Ayt- 

The upp,, Lmbs are .lightly abducted at SLilorfo'^?.. °' "• 
the shoulders, semi -flexed at the elbows, 

slightly extended at the wrists, flexed at the metacarpo-phalangeal 
joints, and extended at the inter-phalangeal joints, as if holdings 
pen — the " interosseal " attitude — and very often they show the 
fanuliar rhj-thraic. " pill-rolling " tremor. The tremor may affect 
the proximal joints as well, and even the lower limbs, face, jaw, 
palate, and tongue. All the voluntary movements of the tniok 
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and limbs are slow and stiff, and the gait is " festinant." The 
patient moves forward with short, shuffling steps, and when he 
turns, his trunk moves slowly en rna^se. as i( made of glass, 
whilst his steps in walking tend to get faster and faster, as if he 
were " chasing his own centre of gravity." This is called " pro- 
pulsion." Still more frequently do we observe " retropulsion," in 
which the patient, when pulled gently from behind, tends to run 
backwards with short, hasty steps. This retropulsion may some- 
times be induced even by the act of looking upwards. A shghtat 




FHi. IIH.— I'srahsiBagilacs— biialeral. 

degree of this same posture and gait 'is not uncommon in sim 
old age. 

The gait in chore/i is sometimes peculiar, partly owing to i 
degree of ataxia, partly from the presence of additional irregulw 
involuntary movements. Sometimes one foot seems as if it were 
momentarily entangled by an invisible obstacle, which holds the 
child back for an instant, the patient then hastily resumes I 
forward progress ; or his knee may give way suddenly, caui 
him to fall. 

Many chronic epilejilics have a pecuhar slouching posture a 
gait, the posture of the hands, as Sprathng' has pointed ool 

> Weu; Ywl: Medical Jaumat, IHOii. p. S4a. 
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being specially characteristic. The fingers are habitually flexed. ' 
and the wrists bent to a right angle, and the patient often 
has a marked forward stoop of the shoulders. 




Various deformUies produce abnormalities of gait and jKisture. 
If, for example, one lower limb is shortened from disease of the 
bones or joints, from congenital nialformatJons such as coxa vara, 
or congenital dislocation of hip, or from infantile paralysis, the 
gait becomes correspondingly altered. 



LECTURE XVIII 

TROPHO-NEUROSES 

The central nervous system exercises a profound influence on the 
nutrition of all the tissues. There is, however, no evidence of 
the existence of special nerves whose function is trophic and 
trophic only. The control over nutrition which the nervous system 
possesses is probably exercised in a complex fashion, in which 
there are several factors involved. Striated muscles, for example, 
undergo atrophy when the cells of the corresponding motor nucleus 
in the cord or medulla are destroyed, or when the motor nerve- 
fibre leading from the nerve-cell to the muscle-fibre is interrupted. 
The result is muscular atrophy, the different varieties of which we 
have already studied (see p. 186). Afferent nerve-fibres conveying 
sensory impressions, whether conscious or subconscious, have also 
a profound influence upon tissue-nutrition, especially upon that of 
the skin and its appendages. And therefore in anaesthetic areas 
trivial injuries are liable to produce destructive tissue-changes. 
Lastly, the central nervous system indirectly influences the tissues 
through their blood-supply, by means of its connections with the 
sympathetic vasomotor system. The sympathetic system may 
also be disordered primarily, apart from the central nervous system, 
not only in gross lesions of the sympathetic chain, but also in 
the so-called angio-neuroses. 

Excluding, then, the muscular atrophies and the angio-neuroses, 
which are studied elsewhere, let us direct our attention to certain 
trophic disorders which are associated more or less directly with 
affections of the cerebro-spinal nervous system. Trophic disorders 
may be distributed widely all over the body, or they may be 
Umited to certain circumscribed areas corresponding to a peri- 
pheral nerve, to a posterior root, or to some division of the spinal 
cord or brain. 
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Generalised Trophic Disorders.— Of these, one of the best 
examples is the well-known anorexia nervosa. In this afEection, 
without evidence of structural disease of any organ, the patient 
(generally a young woman) loses appetite and becomes pro- 
gressively emaciated, often to a profomid degree. The condition 
sometimes follows a shock, physical or mental, perhaps an a^aire 
du ccBur, though in other instances we can find no apparent 
exciting cause. In diagnosing this condition, we have first to 
exclude other conditions, such as diabetes, tuberculosis, and 
malignant disease, which commonly produce emaciation. The 
patient generally exhibits certain " stigmata " of functional 
disease. Of these stigmata the most frequent is a hemi- 
anaesthesia, usually slight in degree and generally left-sided (see 
later, p. 314). 

In marked contrast to this is the rare affection known as 
adiposis dolorosa^ or Dercum's disease. It occurs chiefly in middle- 
aged women, many of the patients being alcoholic or syphilitic. 
The patient is diffusely obese, and, in addition, she has localised 
fatty lumps in the subcutaneous tissue, forming large pendulous 
swelUngs, chiefly on the limbs and trunk. These swellings may 
be symmetrical or asymmetrical. They appear and steadily 
increase in size, consisting of fat and of an embryonic form of 
connective tissue. The arms are most frequently the sites of 
the swellings, which are usually tender on pressure and may 
have spontaneous pains. Certain areas, however, such as the 
hands, feet, and face, are always spared. The nerve-trunks are 
tender, and there may be areas of blunting or loss of cutaneous 
sensibility. Sometimes the thyroid gland is indurated, but the 
patient has none of the mental or physical features of myxoedema. 

A curious condition of the bones results from hypertrophy or 
functional over-activity of the pituitary gland.^ Hyper-secretion 

^ Acromegaly cannot be ascribed, as was formerly thought, to deficient 
pituitary secretion, for as Tamburini and Modena have pointed out (Rivista 
sperimentcUe di Freniatriat 1903, fiwc. 3 fiuid 4), experimental destruction of 
the glfiuid does not cause acromegaly, nor do malignant growths, nor tuber- 
culous disease of the gland produce it, but only conditions such as hyper- 
trophy or adenoma. 
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by this gland appears to set free in the body certain abnormal 
substances whose action is to cause an extraordinary growth of 
bony tissues. If the disease sets in before the age at which the 
epiphyses have become joined, the bones grow enormously in all 
their dimensions, and the result is gigarUism, But if the affection 
begins after the epiphyses have imited, the overgrowth of the 
bones is confined to their ends, producing acromegaly. 

The phenomena of acromegaly are very characteristic. There 
is a progressive enlargement of the bones and soft parts, most 
marked in the hands and feet, but also affecting other parts, notably 
the skull and face. The skull becomes enlarged and thickened, all 
its bony ridges are exaggerated ; the margins of the orbits, the 
cheek-bones, and most striking of all, the lower jaw, become en- 
larged. The mandible becomes prognathous, the lower teeth biting 
in front of the upper, instead of vice versd, and the teeth may 
become widely separated. The soft parts also share in the hvper- 
trophy. The lower lip, the tongue, uvula, tonsils, and the carti- 
lages of the ears, all become enlarged, and the skin of the face be- 
comes thick and coarse. The hands and feet increase in size, 
so that the patient requires gloves and shoes several sizes larger 
than before. Spinal curvature is also present, usually a cervical 
kyphosis, and the thorax, pelvis, and even the external genitals 
become enlarged. Glycosuria is a fairly conmion complication. 
In female patients amenorrhoea occurs. In addition to these 
phenomena the patient complains of severe headaches, owing to 
the intra-cranial pituitary tumour. This tumour, from its position 
in the sella turcica, frec^uently encroaches on the adjacent optic 
chiasma, and then there is produced a corresponding affection of 
the visual fields (see p. 101), usually commencing as a bi-temporal 
hemianopia, which may, as the disease advances, progress to 
complete blindness. 

Apart, however, from pituitary disease which strictly speak- 
ing, although an intra-cranial disease, is not primarily a nervous 
disorder, we sometimes have widespread overgrowth of the tissues, 
confined to one-half of the body and probably of cerebral origin 
Fig. 121 represents such a patient with left-sided hemi-hypertrophyy 
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in whom all the bones of the left side (as verified by aldagrama), 
inchiding those of the limbs, pelvis and thorax, together with the 
soft tissues such as the face and tongiie, were larger than on the 
right side. But the right side of the cranium, and probably 
also the right side of the brain, was larger than the left. 




Passing lu-xt t<t trophic disorders of more limited distribution, 
it is convenient to discuss them in certain groups. 

Trophic Changes in the Skis and its Appendages.— fffossy 
skin is a condition met with chiefly in the hands, in certain cases 
of long-standing peripheral nerve palsies, whether traumatic or 
neuritic in origin. It is also a frequent accompaniment of osteo- 
arthritis, not only in the ordinary " rheumatoid " variety, but also 
in the arthritis which comes on in hemiplegic limbs. The skiii 
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of the fiugera becomes thinned and atrophic, with a peculiar smooth, 
shiny surface. The nails iu many cases are altered, being lonp- 
tudinally striated and excessively curved from side to aide. The 
&nger-tips taper to a point, as is seen in Fig. 122, which is taken - 
from a case of right-sided brachial neuritis. 

PiTJmaiing ulcers occur moat typically in tabes dorsalis. They^ 
are generally situated on the foot, on its plantar surface, especially' I 
at the metatarso- phalangeal joint of the great or little toe. They* 
may also occur under the heel or under the terminal phalanx of J 




i'Ki. \2'1. — RigbC-^icli>il brucUial ncutttir^ wil.h^lusar sklti uti<3 lapcrliig Riiger-tipl 

the hallux. Each ulcer begins as a thickening of the epider 
like a com. Suppuration occurs under this, and the pus finda. 

its way out through a small opening in the centre {Fig. 123). 
A narrow sinus is thus farmed which increases in depth until it 
may extend into the joint beneath, which is often disorganised, 
and carious bone may be felt at the bottom. Sometimes the ulcer 
heala up under treatment. The tabetic perforating ulcer is pain- 
less. Somewhat similar tropluc ulcers are met with in certain 
cases of sfiina In/ifia occulta and also in syringomt/elia, but in this 
latter disease they are commoner in the hands. Diaiieiic twuritia 
is also occasionally associated with perforating ulcers of the i 
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a minoi variety of diabetic gangrene. And ia leprous neuritis 
perforating ulcers are not infrequent, though it is commoner to 
have a still more extensive loss of tissue, whole phalanges 
dropping from the fingers and toes. Painless whithws — in so- 
called " Morvan's disease," a sub-variety of syringomyelia, are 
found at the finger-tips. These whitlows are sometimes the result 
of trivial injuries which in a normal individual would not produce 




any serious results. In other cases the explanation is found 
the absence of sensibihty to temperature and pain, which 
characteristic of the disease, so that the patient bums the fingers 
painlessly and produces blisters and even areas of sloughing, 

In certain cases of tabes there may be a perforating ulcer in. ] 
the mouth. First the teeth become loosened and fall out, then 
the alveolar margin of the jaw is absorbed, and if the upper jaw 
be affected a perforation into the nasal cavity may be established. 
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Herpes zosler is a very typical example of a trophic cutaneous 1 
disorder which has a direct nervous origin, viz., inflammation op 1 
thrombosis of the corresponding posterior root ganglion. In this I 
affection a crop of vesicles appear, which are distributed in a 
definite area, corresponding to the posterior root whose ganglion 
is diseased. In the case of facial herpes it is the Gasserian ganglion 




Herpes zoster in area of fltth 
<lur«al root. Second day nfter 
nppearauce of emplion. 



HerpeB Koater— Ihe same patient as 
Fig. 1S4. Eruption surnMmds (he | 
Dipple, and thence exteoila inn-n 



which is inEamed, in whole or in part. The herpetic vesicles usually J 
become pustular and subsequently permanent scars may remain. 
Herpes is sometimes preceded, for a day or two, by pre-herpetic 
pain in the area where the eruption is about to appear ; and not 
infrequently the eruption is followed by prolonged and intract- 
able post-herpetic neuralgia. Figs. 124 and 125 are from 
typical case of herpes in the area of the fifth thoracic root,.| 
Sometimes heqjes developes in the course of diseases of the " 
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vertebwB or of the spinal meninges. Such an occurrence signifies 
that the morbid process has attacked the corresponding posterior 
root ganglion or ganglia. 

Bed-sores result from inflammatory and destructive changes in 
the skin and underlying tissues of bedridden patients, whether 
in cases merely enfeebled by prolonged illness (especially in enteric 
fever) or, more commonly, in severe organic paralysis, such as 
hemiplegia or paraplegia. Most bed-sores, occurring as they do 
at the sites of pressure, can be prevented by careful nursing, by 
keeping the patient's skin scrupulously clean and dry, by placing 
him on a water-bed, and by hardening the epidermis by local 
applications of methylated spirit. But sometimes in spite of the 
most assiduous nursing, bed-sores may develope within a few days 
or even within a few hours of an initial paraplegia or hemiplegia. 
This so-called acute decubitus is of grave omen. 

The commonest site for a bed-sore in a hemiplegic patient is 
over the great trochanter on the paralysed side. In paraplegia 
from cord lesions, e.g, acute myeUtis, the bed-sore commonly forms 
over the middle of the sacrum (Fig. 126). A bed-sore commences 
as an area of redness of the skin, bullae then develope and burst, 
leaving an ulcerating or sloughing surface beneath. The sloughing 
process may extend down to the periosteum and bones, and in 
sacral decubitus the infection may extend into the vertebral 
canal, producing a fatal cerebro-spinal meningitis, septic organisms 
gaining access not only from the skin, but from the intestinal dis- 
charges. Bed-sores are also met with in advanced cases of 
bedridden dementia, even where there is no paralysis. In these 
patients, as in the bed-sores of prolonged fever, the sores 
develope on the pressure points, viz. the heels, hips, backs of 
the scapulae and even on the inner sides of the knees. We also 
meet with excoriations of the skin, which may amount to bed- 
sores, in cases of violent chorea, where the patient knocks his 
limbs against surrounding objects. 

Before leaving the subject of destructive trophic lesions of the 
skin, we must mention symmetrical gangrene, a localised gangrene 
chiefly occurring in the tips of the fingers and toes, and preceded 
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by paina or parspatheaife of the parte. But to this, the mot 

phase of Raynaud's rlisease, we shall refer again when we con-^ 

Bider the angio-neurosee. 

The coranioiiest points of incidence of rodent riieers, especially i 




Pig, 12(1. — Lumbo-saunil myelitis with sacral bed-sore or deoabltoa. 
ShoniDi; atropby and paralysis of nmaclca below left knee. Tbe 
tmall chart on tbe right indicates the coexistiiigarea of BJurBthesia. 

on the face, as Cheatle ' has shown, are at the positions wbf 
the various branches of the trigeminal nerve becomes cutaneous, ' 
especially over the points of emergence of the infra-orbital, infra- 
trochlear. temporo-malar and lachrymal nerves, and also witb 

' Bril. Med. Joiinial. Apri\ 2!l. ll'Oo. 
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particular frequency at the inner canthus of the eye and at the 
angle where the ala nasi joins the cheek. He has also shown 
that these spots are the favourite points of incidence of 
leucoderma and scleroderma. The precise significance of these 
facts is still obscure, but Cheatle has recorded the curious fact 
that rodent ulcers are frequently limited to the distribution of 
normal nerve-areas and that the spread of a rodent ulcer ceases 
abruptly when it reaches a cutaneous area which has become 
denervated by division of its sensory nerves. 

There are other trophic lesions unaccompanied by necrosis or 
ulceration, and consisting in local changes affecting one or more ele- 
ments of the skin or subcutaneous tissues, whether in the direction of 
atrophy or of hypertrophy. Perhaps the most typical examples of 
this variety are sclerodeirma and leucoderma. Scleroderma is a 
disease in which the skin becomes abnormally hard and fibrous. 
The condition mav be diffuse or circumscribed. In the rarer diffuse 
variety, large areas of skin, usually synunetrical, and especially 
in the upper limbs, become hard and rigid, losing their elasticity 
so that the affected skin can no longer be pinched up with the 
fingers. Sometimes there is a preliminary oedematous stage. As 
the disease advances, the sclerotic process may extend to deeper 
structures such as tendons, and this, with the rigidity of the skin, 
limits the movements of the joints and may produce permanent 
deformities. If the fingers are affected, they become tapering at 
the tips and permanently flexed. If the face is affected, it be- 
comes immobile and mask-like. Circumscribed scleroderma, or 
morphoea, is the commoner variety, where small patches of skin 
become hard, white and ivory-like, the distribution of the patches 
being somewhat similar to those of herpes zoster — i.e. in the area 
of a posterior root, or of one of the divisions of the trigeminal 
nerve on the face. 

Leucoderma, or disappearance of pigment from circumscribed 
patches of skin, is also commonly distributed, more or less, 
in nerve-areas. The patch of absolute pallor has a pigmented 
edge where it joins the normal skin, and it tends to spread 
slowly along the particular area. This disease, of course, is most 
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strikinfr when it affects patients of sallow complexion or of 
dark-skinDed race. Leucodenna abo occurs in the macolo- 
aiuesthetic tj-pe of Uprosy. where the leucodennic patches are 
often red atid h^-penestbetic at the edges and aoiesthetic in 
the centre. 

Various cutaneous lesions are present in many cases of anaueal 
tKuritis. A broniush macular pigmentation of the akin is, of 
course, common in chronic arsenical poisoning, without neontis. 
But in arsenical neuritis we frequently observe special cutaneous 
afiections. such as glossy skin, herpes zoster, falling of the hair, 
and mo3t characteristic of all. hj-perkeratosis of the palms and 




Fig. I2T.— Case ot UbeK with loss of hair in area of I« and 8, rootJb 

soles, where the epidermis becomes much thickened and tends to 
desquamate. In addition to these skin lesions, we have the 
ordinary' si(;ns of a peripheral neuritis, such as drop-wrist, drop- 
foot. &c. 

There is a rare trophic affection of the skin, described by 
Gowers as local panatrophi/. in which certain circumscribed areas 
of the face, trunk, or Umbs, varying in size from the diameter 
of a cherry to that of an orange, undergo local atrophy of all the 
subcutaneous tissues down to the bone, the skin becoming alao 
slightly thinned. These patches look like subcutaneous excava- 
tions, and although trophic in origin, they do not correspond to 
regular nerve-areas but are quite irregularly distributed. 

Trophic changes are sometimes present in the hair. Hyper- 
trkhuain, or excessive growth of the hair, is met with most fro- 
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qucDtly on " hairy moles," which are, moreover, exceeaively 
pigmented in the skin as well. It is important to remember that 
a hairy mole in the lumbo-sacral region is often an indication of a 
spina bifida occulta. Local hypertrichosia also occurs occasionally 
in other nerve-areas. The Lair may also be affected in various ways 
in other nervous affections. We II -authenticated cases have been 




Fio. 128.— Cose o[ left-sided heuiiplegiii witli ha^morrhageB under all 
the flcgtir-uaila on the left aide, and under tlie nail ol the right 
little finger. 

recorded of blanching of tlie hair of the scalp within a few hours, 

as a result of profound emotion. It is not uncommon to meet 

with patches of whitened hair in nerve-areas which have been 

the site of severe neuralgia. Even in the ordinary greyness of 

, advancing years, and in the idiopathic premature greyneaa of 

youth, aa Choatle ' has pointed out, the maximum greyness 

often appears in nerve-areas in the scalp and beard. There is 

> Brit. Mtd. Jounud, July 2S, 1806. 



256 



NERVOUS DiSKA-SES 



a variety of localised alopeciu where the hair falU out suddenly 
in a certain nerve area. Fig. 127 is from a case of tabes where 
there was a curious absence of hair in certain root-areas iii the 
legs. We occasionally meet with cases of universal alopecia, where 
the hairs all over the body fall out, and the patient may remain 
permanently hairless, liis skin meanwhile being considerablj: 
thinned. 




night-sided facial htMDlatrophy, also liiiplicatiii<; tlic corrcspondiog tido V 
o[ ihe toni-ue. B 

Trophic chaises in the tiuiU occur in a number of nervous 
diseases. Sometimes the nails become hyi>ertrophied, as in 
acromegaly and in the toe-Tiails of patients with chronic ■paraplegia 
from any cause. In peripheral neurilis, especially the arsenical 
variety, we may meet with excessive curving, brittlenese, atrophy 
and even falling of the nails. In ttibes the toe-nails, especially those 
of the big toes, are sometimes shed, whilst in some cases of cerdirai 
hvmoTThnge we find htemorrhagos under the nails of the 



PLATB I. 

Sub-angpal hemorrhages In a woman aged 42 In whom, eighteen 
months after an attack of left hemiplegia, there ooonrred acate swelling 
and redness of the left hand, to a lesser degree in the left foot, and, 
a few days later, in the right little finger. The affected finger-tips 
became deeply cyanosed, bnlln developed on the affeoted hand, and 
were followed by desquamation. 

The drawing shows the condition two and a half months later, the 
nails having grown to some extent. The left hand was hotter than the 
right, and perspired more freely. 



To face page 268, 
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F^legic Land (Fig. 128 and Plate I.). As the nail grows, the 
hieniorrhagic area is gradually caat off. 

Trophic Changes in Bones and Joints.— An affection which 

;a chaTactera comnit)n to this group and to the group of 

jntaneous trophic leaions is progressive facial hemiairo^phy. It is 

robably referable, as we have already seen, to a lesion of 

Kthe trigeminal nerve or nucleus. Not only is the skin on the 
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Kl«, im,— Hemi-hyijertniphv of right sitleot face. 

affected side o( the face atrophied and wrinkled, but the bones, 
and especially the lower jaw, become smaller (Figs. 129 and 130). 
Sometimes, on the other hand, we meet with cases of facial kemi- 
hypertTopktf, where the bones and soft parts of one side of the face 
become progressively larger. In the case shown in Fig. 1.31, the 
enlargement of the face followed an injury to the forehead in 
childhood on the side whicli afterwards became enlarged. 

It is not uncommon to find atrophic changes in the bones of 
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paralysed limbs. In paral>'tic affections of children, wlietlier of 
the upper neurone type, as in infantile liemtpUgia (Fig. 132), or of 
the lower neurone type, aa in acute anterior poliomyelitis (Fig- 133), 

growtb'd 




Kio. 1J2.— QUI infaiililt ln-miplegia, Fid, 13a,— Oldonteriorpoliomyeliiis *»• ■! 
lefl-aidwl, with arrested growth of tenor acute. Paralysig and atrophy 

limb-i. of biucps, tricppB, and deltoid on le" 

side, with arrosteil growtli of humern 

and are smaller in all their dimensions than in the healthy limbs, i 
And even in some cases of hemiplegia in adults the bones of t 
paralysed limbs become excessively brittle. I have known a caai 
of hemiplegia in a middle-aged woman where moderate passive 
movements under an anasthetic, during an attempt to break down 
adhesions in the hip-joint of the hemiplegic side, caused a fracture 
of the neck of the femur. The brittleness of the bones in Ci 



Similar spontaneous fractures also occur in certain caaes of U^>ea 
and of syringomyelia, but in these two diseases the fractures are 
painless, so that the patient may continue to use the fractured 
limb in a fashion impossible to a normal individual. 

Trophic changes in joints — the so-called arthropathies, are met 
with most typically in tabes {constituting ('harcot'a joint), in 
Byringomyelia, and in some cases of leprosy. The large joints 
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are generally those afEected, the knee and the tarso- metatarsal joint 
being the joints most cominoiilj' attacked in tabes (Fig. L34), the 
shoulder in syringomyelia (Figs. 135 to 138). But in tabes even 
the smaller joints may occasionally be affected, as in the patient 
shown in Fig. 139, where the terminal joint of the thumb was thus 
diseased. Female tabetics seem to be relatively more liable than 



male patients to osteopathies and arthropathies. The exciting ci 
of a tabetic arthropathy is often some trivial traumatism, such as 
a twist or sprain in a joint in which the sense of pain is diminished 
or lost. Hence the greater frequency of tabetic arthropathies 
in the lower Lmba. The joint swells painlessly, and rapid de- 
structive changes occur in its articular surfaces, which become 
eroded and may disapjiear, together with a considerable part c 
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the adjacent bone. Fractures of the articular ends are CMmmon, 
both in tabetic and in syringomvelic joints. The ligamenla 




become lax and the joint abnormally mobile, so that in the 
knee we may be able to produce lateral passive movements, 
or even to bend the joint into all surr.s of curious poaitiona 




Kio. 1.^7.— Syririgomytlin [aime oase us Fig. i3ri). X-ray iiliotogniph 
pf shoulder- joint. Showing frarturo of upper end of hiimeruE, 
nleo oateophjtic outgrowtli from axillary bordtr of acupulu. 

(Fig. 140). The joint is aometiniea distended with & g'airy 
gelatinous fluid, which may be blood-stained. In the later stages 
this fluid may be reabsorbed, throwing into relief the deformity 
of the bones (Fig. 141). But the changes in such arthropathies are 
not entirely destructive. Oateophjtic outgrowths are often formed 
in the peri-articular tissues, causing irregular thickening of the 
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bonea, and producing little islands of new bone amongst 




t'lo. I'i'J, — 'rabetlc nrthropatbjr of left thumb, 
tisauea around the joint. These can be readily detected on p 
tion and verified by akiagranis (Figs. 142 and 143). 
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Joint affections of a different kind arc met with in some cases 
of chronic hemiplegia. The joints of the paralysed limbs, two or 
three weeks after the heniiplegic attack, become swollen and 
deformed. But, unlike the tabetic and Byringomyelic arthropathies, 
hemiplegic joint-affections are acutely painful. Moreover, the 
changes in hemiplegic joints are not destructive but more of 



. 140.— Tabetic iirthmpalliy af kne 



the nature of a subacute osteo- arthritis, with pain and rigidity 
on passive movements and with a tendency to the formation of 
fibrous adhesions within the joint and to thickening of the 
joint capsule. When the fingers are affected, they lose their 
normal outline and become clumsy and " sausagy " in appearance. 
Together with this hemiplegic arthritis it is not uncommon to 
have a degree of muscular wasting, but without electrical reactions 
of degeneration. 
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Finally, we must bear in mind that certain hysterical patients 
complain of joint-pains, usually mono -articular, which may mora'l 



t 




or less closely simulate organic joint disease. The patient ] 
commonly a young woman who, after some local injury to 1 
joint, or after aome emotion, or perhaps from being acquaints 
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with another patient who hat) joint disease, suddenly complainB I 
of intense joint-pain, together with cutaneous hyporaesthesia in 
that region. The joint is rigid and resistant to pasaive move- 
ment, and if the condition has persisted, as is sometimes the 
case, for weeks or months, fibrous adhesions may form. But 
there is no true swclhug of the joint when compared with the 
corresponding iiml) of th<^ oppuHitt.' side, though a false appearance ' 




Via. HJ, — X-ray photograj.h of tjibtCio arthropathy of knee, from 
patient Bbi>wn in fig. 13-1. Showing 'lisappeunince of articular 
BurfsocB and iiresence ot bony (k-poBits in peri- art io alar tissaes. 

of swelling may appear to be present owing to disuse -atrophy of 1 
the adjacent muscles. The presence of other hysterical " stigmata " 
often aids in the diagnosis, but an accurate opinion is sometimes 
a matter of considerable difficulty and is arrived at by a process | 
ot exclusion. Accomplished surgeons have been known to operate 
on such joints and only on opening the joint to have discovered i 
the absence of organic disease. The result of such operations, 
fortunately, is that the patient usually recovers from her 
pains. I 



LECTURE XIX 

REFLEXES 

For clinical purposes we have to consider three varieties of 
reflexes : — 

(1) Superficial or skin reflexes, e.g. the plantar reflex. 

(2) Deep or tendon reflexes, e.g. the knee-jerk. 

(3) Organic or visceral reflexes, e.gr. vomiting, micturition, 

parturition. 

Of these three groups, the first two have to do with striated 
volimtary muscles. They have their reflex centres within the 
cerebro-spinal axis, and many of them can be inhibited by voluntary 
effort. The third group, that of the visceral reflexes, is concerned 
not with voluntary muscles alone, but also with involuntary, non- 
striated muscles which are controlled by the sympathetic nervous 
system and are incapable of direct voluntary restraint — e.g. the 
muscular walls of the stomach, bladder, rectum, or uterua. Such 
visceral reflexes can be performed, more or less perfectly, inde- 
pendently of the central nervous system. Normally, visceral 
functions go on, for the most part, unconsciously. But even 
they may occasionally evoke consciousness, as when visceral pain 
occurs, or when striated voluntary muscles are required to 
supplement an act originally initiated by non-striated muscles, 
or when the reflex act causes stimulation of a cerebro-spinal 
sensory nerve. Thus, to take an example, the act of defsecation 
is practically unconscious and uncontrollable, so far as the move- 
ment of the large intestine is concerned. But when the lower end 
of the anal canal has its mucosa stimulated, the perineal muscles 
come into action, and the act then becomes a conscious one and is 
more or less under control. 

Skin Reflexes. — These are movements obtained by slight stimu- 
lation of certain areas of skin or mucous membrane. The result 
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is a movement, quick or slow, of the skin near the point of stimula- 
tion, but not exactly under it. In certain animals such as the 
horse, skin reflexes can be obtained by touching almost any part 
of the trunk. But in man the skin as a whole is less mobile, and 
it is usually only from certain special areas that skin reflexes can 
be elicited. If the stimulus be too strong, it may cause a reflex 
so violent as to involve almost all the voluntary muscles of the 
body. Or if the stimulus, even though slight, be a painful one, as 
for example a pin-prick, the result is a rapid " defensive " move- 
ment — e.g, sudden flexion of a limb or sudden closure of the eye. 

The following table gives a list of the chief skin reflexes which 
are of clinical importance, and the mode of testing each. All 
are more easily elicited in young people than in old; in fact, 
if we wish to demonstrate the skin reflexes with certainty, we 
select a child for our subject. 





Mkthod of £LICITlNa. 


Rksult. 
Oriiicularis oculi contracts. 


Skumkntal 
Lkvkl. 


Conjunctivml . . 


Touching oomea. 


Tfutryngetd . . . 


Touching posterior wall of phnrynx. 


I'harynx contracts. 




PkUtal .... 


Touching soft palate. 


Palate is elevated. 




Scapular. . . . 


Stroking skin in inter-scapulnr region. 


Scapular muscles contract. 


C5 to M. 


Epigastric . . . 


Stroking downwards from nipple. 


Epigastrium dimples on side of 
stimulus. 


D7 to Dtt. 


Abdominal . . . 


Stroking downward from costal 


AlMlominal muscles contract on side 


1)11 to LI. 




margin. 


of stimulus. 




Crematteric . . 


Stroking inner and upper part of 
thigh. Or pressure over Hunter's 


Testicle is pulled up. 


1 1 and L2. 










canaL 






Olutaal .... 


Stroking skin of buttock. 


Gluteal muscles contract. 


L4 and L5. 


Plantar .... 


Stroking sole of foot. 


Tensor fasciio femoris contracts, 


IJ) to 82. 






hallux and other toes flex, ankle is 






dorsi-flexe<l. i 


Halbo-CaTemosns 


Pinching dorsum of glans penis. 


Bu11k)us urethra contracts. A3 and S4. 


Saperflcial Anal . 


Pricking skin of perineum. 


External anal sphincter contracts. 85 and 








Coccygeal. 



Absence of the abdominal reflex is not uncommon in acute 
abdominal conditions, notably in appendicitis and enteric fever.^ In 
young adults whose abdominal walls are apparently normal and 
in whom there is no oedema or excessive obesity, absence of this 
reflex is strongly suggestive of disseminated sclerosis, as has been 
pointed out by Striimpell, E. Muller,'"^ and others. 

Of all the superficial reflexes, the pla^Uar reflex is the one 

1 RoUeston, Brain, 1906, p. 99. 

" Nmrologiachee Cen(rafblattj 1905, p. 693. 
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whicli has the greatest practical importance. In order to teat it. 
the patient should be lying down, his feet being comfortably 
warm. The limb to be tested is now partially flexed at the hip and 
knee, and also rotated so as to rest on its outer aide. Then withf 
some hard object such as the end of a penholder, we gently strokffj 
the sole of the foot from behind forwards, especially towards itefl 
inner side. Meanwhile we watch carefully for the first movements 
of the great toe. Normally this is a movement of plantar flexion! 
(see Fig. 144), The movement of the other toes is of less im->f 
portance. It is interesting also to note that, simultaneously witltl 
the toe movement (a "cortical" reflex) we have a brisk coQ"! 
traction of the tensor fascia femoris, medullary in origin, whicli.J 




144.— Normal iilaii 



may occur even m cases where the toea show no movement. ThJ 
proves that the plantar reflex is not a phenomenon confined I 
the foot but that it imphcates the whole lower limb. If we employ 
a stimulus which is too strong, we may have, in addition, dorsi- 
flexton of the ankle, and this may obscure the toe movement. 
Hence the importance of a gentle stimulus, graduated so as just 
to elicit the toe phenomenon and no more. 

This normal plantar reflex, flexor in type, only occurs when 
the reflex arc is intact, and when, in addition, the lower i 
arc is in connection with the cerebral motor cortex by an i 
injured pyramidal tract. In this sense it is a " cortical " reflex. 

If the pyramidal tract, conveying motor impulses downwai 
from the cortical " leg-centre," be intenupted in any part of r 
course by injury or disease, or if it be non-developed, as in litt 
infants who have not learned to walk, the type of plantar n 
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13 diSeient and is known au iJra&tnstt'a phenomeium, or the e^ensor 
plantar reflex. In thia, stimulation of the sole produces extension 
of the hallux instead of flexion (see Figs. 144 and 145). Moreover, 
this extensor movement of the great toe is slower than was the 
normal, brisk flexion. An extensor plantar reflex is practically 
always pathological (except in infanta too young to walk), and if 
constantly present it indicates an organic lesion, and one which 
implicates the pyramidal tract.' It is therefore of the utmost 
value in the diagnosis between hysteria and organic disease. 

Somewhat resembling the Babinttki reflex, but apparently dis- 
tinct from it, is Gordon's^ jxiradoxtcal flexor reflex, which consiate 

Fig. 14E.~I(Bl>lnski'e oxtentior planlat reflex, 
in an extension movement of the great toe or of all the toes when 
we press deeply, through the calf muscles, on to the deep flexor 
muscles beneath. To elicit this reflex, the physician should place 
himself on the outer side of the patient's leg, the muscles of which 
must be completely relaxed. This is attained either by directing 
the patient to lie on his back or making him sit with his feet on a 
stool. The " paradoxical flexor reflex " ia never present in health : 
it occurs only in organic lesions of the pyramidal tract. It ia 
sometimes associated with the Babinsld reflex, but may occur in 
some cases where the Babinski sign is absent, 

Ojtpenheim's reflex is an extension movement of the hallux 



1 aBeoting Ihv flux 



tensioQ. But the otiier Bigna of lower n 
reactions. wiU prevent error. 

■ Amtriean Medicine, 1904, p. 971. 



This is in tlie cnse of a lower 
lugcles of the toes and sparing 
iBBible movement would be ex- 
le lesion, especially the electrical 
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elicited in a slightly different way, viz., by firm stroking with some 
hard object (such as the handle of a percussion-hammer) just 
behind the postero-internal border of the tibia, from above down- 
wards. Its significance is the same as that of the paradoxical 
flexor reflex. 

The cremasteric reflex is very easy to elicit in young children, 
by stroking the inner side of the thigh. But in old men it is 
sluggish or apparently absent. Even in them, however, it can 
usually be elicited by sudden firm pressure backwards against the 
sartorius muscle in the region of Hunter's canal ; this often 
succeeds when stroking the skin in the usual fashion is of no avail. 
The cremasteric reflex is frequently exaggerated on the affected 
side in cases of sciatic neuralgia. 

The hulbo-cavemosus reflex is of great diagnostic value in 
determining whether the lowest segments of the spinal cord are 
intact in a lesion about the level of the third sacral segment — 
where the ordinary reflexes of the lower limbs give us no help. 
To obtain the bulbo-cavemosus reflex, we place one finger behind 
the patient's scrotum, pressing upwards against the bulbous part 
of the urethra. With the other hand we pinch, or prick with 
a pin, the dorsum .of the glans penis ; the bulbous urethra is at 
once felt to give a brisk twitch. Loss of this reflex indicates a 
lesion somewhere in its reflex arc, either in the anterior comua 
of the third and fourth sacral segments, or in the corresponding 
motor or sensory roots of the cauda equina. Loss of the bulbo- 
cavemosus reflex is a fairly common sign in tabes, being due in 
that case to a lesion of the afferent fibres of the reflex arc. 

The 8uperfi>cial anal reflex can be easily obtained by pricking 
the skin of the perineum with a long " bonnet-pin," and watching 
whether the external sphincter contracts. This reflex is sometimes 
lost in anaesthesia of the perineum, or in lesions of the fifth sacral 
or of the coccygeal segment, or of their corresponding motor roots. 

Organic hemiplegia usually produces, at first at least, loss of 
the imilateral superficial reflexes all down the paralysed side, with 
one exception — viz. the plantar reflex, which persists, but from the 
first is changed into the extensor type. In hysterical hemiplegia, 
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on the other hand even though cutaneous liemiantesthesia be 
present, the unilateral skin refiexes on the paralysed side i 
Ufluatly preserved, with the exception of the plantar reflex which 
is often lost. An extensor plantar reflex never occurs in pure 
hysteria. In hysteria there may be absence not only of any toe 
movement on stimulation of the sole, but there may also be loss of 
the reflex contraction of the tensor fascice femoris. This " com- 
bined " absence of reflex movement both of the toes and of the 
fascia lata of the thigh is always strongly suggestive of hysteria. 

Deep or Tendon Reflexes.— The following table gives a list i 
of those deep reflexes which we commonly study when investi- \ 
gating cases of nervous disease : — 




Fid. 146.— Method of elioitlug jaw- jerk. 



MiTHOu or Eucltlno, 



Tipping lower Iiw, inpporteil 

hall-opcD pMltlon. 
Tipplpg hliwpi tendon. 
Tspjilng styloid prwoM of ndluB, 
Tapping Tertcljnl hordll o[ sespu 

neiir iower vikU- 
TipploK upper pirt o[ ndlui. 
Taiqking IncepB tendon. 
Taii)iing dnnum of wrlM. 
TmppiDE pilellir Undon. 
Tipping undo Ashillli. 



1 ml nor. Intnuplmti 

Wriat and nngen MteniL 
""-ipi contticti, 

u iDlernm, flc,. contnct. 



udSi. 

1 
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The knee-jerk may be taken aa a type of these tendon reflexes 
It has been a matter of dispute whether it is really a true refl( 
Or not. Strictly speaking, the jerk occurs too soon after the taj^^ 
for a nerve impulse to have time to travel up to the reflex centre 
in the cord and down again to the muscles, Bvit so long as the 
reflex arc is intact, there ia a constant " reflex tonus " in the vostua , 



Fig. U7.— Ktitt-jerk. Itt vt-ir„-i,. ..,- ,;.■l,.il„>^,„■^ mttliu 

internus muscle which, when the tendon is struck, permits the 
jerk to occur. If this reflex tonus be lost from interruption ol _ 
the reflex arc at any point, the jerk can no longer be obtainedSJ 
Therefore, for practical purpoBea, the knee-jerk, though not a t 
reflex act,ion itself, is an accurate index of the integrity of 1 
reflex arc. 

To obtain the knee-jerk, we feel for the patellar tendon i 
strike it either with the edge of the hand or with some other faidj 
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heavy object, such as a rubber percuasion-hanimer or a heavy 
paper-knife. The result is a brisk contraction of the quadriceiw. 
If we grasp the vaatus internue with our other hand we can feel 
the jerk in cases where it is too feeble to move the knee- 
joint. The knee must be somewhat bent to put the quadriceps 
slightly on the stretch, and the muscles must be absolutely re- 




Knee- jerk. Iteinforcctncnl. Iiy Laiifwinuor 



laxed. This latter point is of importance ; for sometimes it happens 
that a patient may have his muscles in a state of excessive spasmi 
ao that we may fail to elicit the knee-jerk, and yet, if we succeed 
in relaxing the muscles by passive movements, the knee-jerk is 
not ordy present but found to be increased. The knee-jerk in such j 
a caae is not absent, but only " concealed " by the spaBticitjr i 
of the muscles. 
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In testing the knee-jerk the patient may bo sitting on a table 
with his legs dangling in the air, or better, on a. chair with the 
soles of the feet flat on the ground and the knees gently Bemi- 
fiexed, or one knee may be crossed over the other. A feeble jerk 
may be "reinforced" either by Jendrasaik's method (Fig. 147), 
in which the patient hooka both hands together, pulling them one 




against the other, and looks up towards the ceiling, thereby diverting 
his attention and relaxing the leg muscles. An even better 
method of reinforcement is Laufenauer's, in which we grasp the 
patient's quadriceps whilst the patient sits with his soles flat on 
the ground. The patient then grasps our upper arm with one 
hand, and suddenly squeezes when told to do so ; meanwhile, 
down comes the percussion-hammer (Fig. 148). The advantage 
of this method ia that we can feel for ourselves whether the patient 
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really is directing his attention to the act of reinforcement. More- 
over, thia method can be employed to reinforce feeble reflexes of 
the upper limbs, whereas Jendrassik'a method is only available 
for reflexes of the lower limbs. 

Reinforcement will make a feeble jerk more evident; but it 
has no eflect if the jerk be absent. 

The ankle-jerk has a diagnostic significance equal to that of 
the knee-jerk. To test it, we make the patient kneel on a chair 




FlQ. IGU. — Supiiialor-jerk. 

with his feet projecting over the edge, and then tap the tendo ' 
Achillis (Fig. 14E)) ; a brisk extension movement of the ankle is 
the result. In tabes the ankle-jerk ia often lost before the knee- 
jerk. 

In the upper extremity we have various deep reflexes at our 
disposal. Of these, the supinator -jerk ia ordinarily the moat acces- 
sible. In testing it, we aupport the patient's hand in a semi- 
supinated posture, with the elbow loosely bent to a right angle. 
We tap with our hammer close above the styloid proceaa of the 
radius (Fig. LW). The supinator longus at once contracts and 
produces a flexion movement of the elbow. To elicit the triceps- 
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jerk, the best way is not, as stated in some text-books, to allow 
the elbow to hang loosely over the back of a chair, but rather to 
support the upper arm horizontally, with the elbow loosely flexed 
at a right angle. Then, feeling for the triceps tendon, we tap 
it with our hammer, and the muscle at once contracts. 

Loss of Deep Reflexes. — Sometimes these reflexes cannot be 
elicited, even on reinforcement. This is always pathological, and 
generally indicates a lesion of the reflex arc. If this lesion be in 
the afferent limb of the arc, there may also be aiuesthesia of the 
corresponding nerve- or root-area. If it be in the anterior comu, 
or in the efferent motor path, there will be muscular paralysis, 
with atrophy of the particular muscle. 

The following is a list of some of the chief conditions in which 
there is loss of the deep reflexes :— 

DiHOnr. Silf a/ Utian. 

Neuritli (Alculiol, Dli1)et<->, Diphllierls, U'bcI, AnE-nlc, 1 

Tubvrr:le, Cauheili. itc ) jrrriphenil ■wrvm.KiiniTy iir imliir. 

Perlpbcnl Neric pBi>ie« f 

I'ibn IViTulli 

tiMeral PstBlyd* ol Inune (tabetic Xjpe — T 

™XSi;'."Ai..u :::::::: }n»teriorc.ii.mn,oic«rd. 

' " iWned llescncntlon ot Pumiortor 



la Panlysla (Acute ~Ai 



r'ucm] l«iiin In Grey Hitt«r at Cnrd , 
UlaPanlysla (Acute AutrrdorlMlloniyelltU} . . i 
Atrophy (Chronic Anlerlur I 



FDllomyelltli) 
ADifolH^hlc Lst«nl Sclenwla 

TbronilHsli or Antiirior SpliwI Arlcry 

Lundry'a Pmlyili . . . . 



pcrifdieni 



MyiipnUilci (PBetiilnliypertrriphic anil Almpliii- tyiwi) 
. 1 . . .., pfeiiiir* (esnei'Ully Hydn 



■ of Puetciiur 



■f Unjor Epllepiy 



From this list we sec that, in addition to permanent organic 
lesions within the reflex arc itself, there are other conditions where 
the deep reflexes are abolished. Thus these reflexes are lost in 
the final stages of increased intra-cranial pressure, especially in 
hydrocephalus and in tumours of the posterior fossa. This may 
perhaps be due to a curious degeneration of the posterior spinal 
roots, which snmetimes occurs in such conditions. The knee-jerks 
are often lost during pneumonia. In the attacks of the rare 
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disease known as family periodic paralysis (see p. 214), the deep 
reflexes in the affected Umbs are temporarily aboUshed, owing to 
temporary paralysis of the muscle-fibres. The deep jerks are also 
abolished for a few minutes just after an epileptic fit, during 
the stage of coma and flaccidity. We should also remeyiber 
that in complete trans-section of the spinal cord, all the deep 
reflexes below the level of the lesion are lost. If, however, the 
lesion be not a complete one, and there still survives some 
nervous tissue connecting the upper and lower portions, then the 
deep reflexes are exaggerated. ^In both instances, an extensor 
type of plantar reflex is present. 

Exaggeration of Deep Reflexes. — Sometimes the deep reflexes 
are exaggerated, so that the slightest tap on the tendon produces 
an unusually brisk contraction. This may be the result of various 
poisons — e.g, tetanus, or strychnine-poisoning — rendering the reflex 
centres unduly explosive ; or it may occur in simple neurasthenia. 
But organic lesions of the pyramidal tract are by far the com- 
monest causes of permanent exaggeration of the deep reflexes. In 
cases of organic disease, we look also for the presence of clonus. 
A clonus is a rhythmic series of muscular contractions, produced 
by sudden passive stretching of the tendon, the clonus continuing 
so long as the tension of the tendon is maintained. 

AnMe-clonus is the commonest clinical variety of clonus. To 
elicit it, the knee is passively flexed (the angle of flexion varying 
in different cases), and the ankle is suddenly dorsiflexed by upward 
pressure on the sole of the foot (Fig. 151). Ankle-clonus is due, 
as Weir-Mitchell has pointed out, to contraction, not of the 
gastrocnemius but of the soleus muscle, since in that position of 
the knee which is best for eliciting ankle-clonus, the gastrocnemius 
is relaxed. 

A spurious ankle-clonus is sometimes obtained in cases of 
hysteria. This can usually be differentiated from genuine clonus 
by the feeling of voluntary contraction in the muscles, especially 
at the commencement of the clonus. Spurious clonus is generally 
poorly sustained and often irregular in rhythm. And it is never 
associated with an extensor plantar reflex. 
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in which the deep reflexes are exaggerated. Suffice it to »ay that 
any chronic lesion of the pyramidal tract will produce exaggeration 
of the deep reflexes below the level of the lesion. Thus in 
paraplegia due to myelitis, to lateral sclerosis, or to some other 
affection of the lateral columns, or in hemiplegia from organic 
brain disease, there is exaggeration of the deep reflexes in the 
paralysed limbs, owing to injury or disease of the pyramidal fibres. 

There is an important exception to this rule, to which we 
have akeady referred, namely in total trans-section of the spinal 
cord, as in some cases of fractured spine. Such total lesion 
pioduces a permanent flaccid paralysis of the lower limbs, with 
Io3a of the deep reflexes. But if the lesion be incomplete, we have 
the usual spastic type of paraplegia, with increased deep reflexes. 
In both instances, whether the lesion be total or partial, we have 
an extensor type of plantar reflex. 

We should also mention that in the early stages of penpheral 
neuritis the deep reflexes may be exaggerated. But this soon 
passes off and is succeeded by their diminution and loss. Again, 
in subacute, combined degeneration of the lateral and posterior 
columns of the cord, there is an early stage of spasticity with 
increased deep reflexes, and a terminal stage of flaccid paralysis 
with loss of reflexes. 

Sometimes in spastic paraplegia the muscular rigidity of the 
paralysed limbs is so excessive that it may be almost impossible 
to obtain the knee-jerks and other deep reflexes, which we should 
ordinarily in these cases expect to find exaggerated. This ia 
because the muscles are already in a state of tonic spasm. But 
if we succeed in temporarily relaxing them, by passive changes 
of posture, we can sometimes obtain the increased jerks and even 
the clonus. And in most cases, the spasticity and the presence of 
an extensor plantar reflex will prevent errors in diagnosis. 

PufQiary Light RifUx. — This occupies a special category of its 
own. The reflex is elicited by exposing the pupil to light, after 
previous shading. Normally under such conditions the pupil 
contracts briskly, both when stimulated directly and when the 
pupil of the opposite eye ia exposed to light (consensual reflex). 
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In some respects the pupil reflex to light, although occurring in a 
non-striated muscle, is analogous to a deep reflex, and it is useful 
to remember that in tabes this reflex disappears, as do the ordinary 
tendon-reflexes. But the subject of the various pupil-reflexes and 
their connections with the third nerve, with the ciUary ganglion, 
and with the cervical sympathetic are discussed elsewhere (see 
" Cranial Nerves," p. 105, and " Cervical Sympathetic," p. 287). 

Organic Motor Reflexes. — These are concerned with the 
sympathetic nervous system and with the contraction of non- 
striated, involuntary muscles. Non-striated or smooth muscles 
contract slowly, imUke the brisk twitch of a reflex in a striated 
muscle. The following is a Ust of organic reflexes which are of 
diagnostic interest. In some of these, such as the cilio-spinal 
er the scrotal, the reflex movement is executed entirely by non- 
striated muscle. In others, such as the vesical, uterine, or rectal, 
the non-striated muscle is reinforced by voluntary striated muscles. 





Mrthod of Eliciting. 


Rksult. 


Cilio-spinal 


PinehinK or scratching skin of neck. 


rupil dilates. 


Si!n>Ul . 


Ite[)eated stroking of perineum or ap- 
plication of cold. 


Dartos contracts. 


Vesical . . . 


Distension or irritation of bladder or 
IKMterior urethra. 


Kladder-wall contracts. 


Rectal . . . 


Distension or irritation of upper part 
of rectum. 


Rectum contracts. 


Genital . . . 


From cerebrum or periphery. 


Erection of corpora cavernosa, 
l-terus contracts. 


rtertne . . . 


Distension (»r stimulation of uterus. 


Internal anal . 


Distension of anus by finger. 


Internal sphincter ant contracti. 



In all of them, with the exception of the ciho-spinal, the reflex 
movement can be accomphshed, more or less perfectly, independ- 
ently of the central nervous system. 

Formerly the reflex centres for the bladder, uterus, and rectum, 
were regarded as situated within the cord; and even yet in. some 
of the text-books they are so located. But within recent years 
clinical and pathological evidence has been brought forward, 
notably by L. R. Miiller,^ showing that the lowest reflex centres 
for the contraction of the bladder, and of the neighbouring hollow 
viscera possessing non-striated muscular walls, are situated extra- 

* Deutsche Zeitschrift fur Nervenheilkunde^ 1901, Bond 21, a. 86. 
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spinally, in the hypogastric and hsemorrhoidal plexuses of the 
sympathetic. 

The sympathetic vesical centre can be stimulated from the 
cerebro-spinal system. Micturition in the adult is a voluntary 
act, but only to this eictent that it can be voluntarily initiated. 
This is accomplished by contracting the abdominal walls, producing 
a rise in the intra- vesical tension, which starts the reflex ; mean- 
while the striated constrictor urethrae is voluntarily relaxed. But 
the non-striated bladder-wall itself, the so-called detrusor urinae, 
is not imder control of the will. Once started, the bladder empties 
itself spontaneously, and we can stop the act only by forcibly 
innervating the constrictor urethrsB, usually a matter of considerable 
effort. But reflex micturition is often excited by irritation of the 
urethra, especially of its vesical end. Thus if a few drops of urine 
trickle into the prostatic urethra, an imperious reflex act of 
micturition results, which is diflBcult to prevent. Similar phe- 
nomena are produced by the irritation of a posterior urethritis. 

The fibres fiom the brain and spinal cord to the sympathetic 
vesical centre reach it through the lowest spinal roots, so that 
lesions of the spinal cord or cauda equina constantly cause 
bladder trouble. This generally takes the form of initial retention 
of urine, followed after several days by reflex incontinence (" in- 
continenza a getto " of Italian writers ^), in which the bladder con- 
tracts intermittently and expels the urine at intervals. Such reflex 
incontinence is generally associated with incomplete emptying, so 
that a certain amount of " residual urine " remains in the bladder. 
In cases of coma or of the deep insensibility of fevers such as 
typhoid, we observe an initial retention of urine, followed by dis- 
tension, paralysis of the bladder-wall and overflow dribbling (" in- 
continenza per regurgito "). 

The sensory nerves from the bladder pass through the sym- 
pathetic by the rami communicantes, and along the po3terior roots 
into the spinal cord. They serve to info.m us of the distension 
of the bladder. There are also higher micturition centres, some in 
the spinal cord, others higher still in the brain, in the corpus 

1 Robizzi, Rivista di Patologia NertH)8a e MentcUe^ 1905, p. 80 
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etriatum and optic thalamus; otliera, highest of all, in the motor 
cortex, between the arm and leg centres, controlling the lower 
centres. When these higher centrea are hyper- excitable, whether 
from disease or from emotion, we may have precipUaney of 
micturition, or even enuresis, a condition in which the brain and 
spinal cord on the slightest provocation send impulses which relax 
the compressor urethrffi. A similar condition exists in little ■ 
infants who have not learned to control their subcortical micturi- I 
tion centres. 1 

True dribbling of uritte (" incontinenza vera "), aa distinguished I 
from intermittent contraction of the bladder, occurs most t3T>icalIy 
in cases of tabes and is due to amesthesia of the bladder, which 
being now insensitive to distension, is no longer stimulated to 
contract by the normal accumulation of urine. The tabetic patient 
with an anesthetic distended bladder expels his urine, not by i 
contraction of the bladder but by pressure with his abdominal 
walls. This can readily be verified it we have to pass a catheter | 
for the purpose of emptying a tabetic patient's bladder. True 
dribbling also occurs in an over-distended bladder which, from j 
obstruction in the prostate or urethra, has become flaccid, paralysed | 
and atonic. 1 

The internal anal reflex is tested by inserting a finger within J 
the anus. Normally the finger is tightly grasped by the non- 1 
striated internal sphincter. This reflex is independent of th« ] 
superficial anal reflex of spinal origin, to which we have already 
referred. When the internal anal reflex is lost, the anus no longer 
grasps the finger but remains open for several seconds, " yawning," 
after the finger has been withdrawn. Such loss ia most commonly 
due to aniestheaia of the anus, as in tabetic or other lesions of the 
Cauda equina. The result is incontinence of fteces. If there be a 
lesion within the spinal cord, above the spinal centre in the contu 
medullaris, there is intermittent rectal incontinence. But if the 
lesion be in the afferent nerves from the rectum, the internal 
sphincter remains relaxed, and the fseces, if fluid, dribble away J 
continuously whenever they enter the rectum, the patient being J 
unconscious of the fact. 
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To test the scrotal refleXy which is an excellent example of a 
purely sympathetic motor phenomenon, the patient stands bend- 
ing forwards with his legs wide spread and scrotum hanging free. 
The skin of the perineum is now stroked with some hard object 
five or six times in succession. After a few seconds an extremely 
slow, worm-Uke contraction appears in the non-striated dartos 
muscle, beginning near the perineal part of the scrotum and 
spreading forwards. This reflex can also be elicited by the applica- 
tion of cold to the perineum or scrotum. 

Another good example of a non-striated muscle reflex is 
Mackenzie's pUo-motor reflex} This is elicited in many people by 
rubbing the skin firmly just beneath the nipple with a piece of 
flannel or giving a couple of brisk strokes to the chest with a 
rough towel. As a result, the pilo-motor muscles of certain 
hair-follicles contract, producing a local ''goose-skin" or cutis 
anserina. This area of goose-skin may spread up to the second 
rib, and down the inner border of the upper limb as far as the 
little finger and adjacent side of the ring finger, in the areas of the 
posterior roots of the eighth cervical and two or three upper dorsal 
segments of the cord (see Fig. 16, p. 28). When this reflex 
appears, it is often accompanied by a peculiar local sensation of 
cold — which Mackenzie calls the " autonomic sensation " — in the 
goose-skin area, and by dilatation of the pupil on the same side, 
the so-called autonomic pupil-reflex. These various phenomena 
are produced through nerve-paths which traverse both the spinal 
cord and the cervical sympathetic. 

1 Brit. Med, Journal, June 23, 1906, p. 1449 ; also Brain, 1893, p. 515. 



LECTURE XX 

AFFECTIONS OF THE SYMPATHETIC. ANGIO-NEUROSES 

To most of us the mention of the Cervical Sympathetic recalls 
memories of our early days as students of physiology, and more 
particularly the memory of a classic experiment of Claude Bernard 
upon the rabbit. But it is perhaps not sufficiently realised that 
the cervical sympathetic is also of considerable clinical importance. 
First of all, let us recall a few anatomical points. The sympa- 
thetic nervous system forms two gangliated cords, hanging like two 
strings of beads, one on each side, close in front of the veitebral 
coltamn, and extending from the base of the skull to the front 
of the coccyx. Above, these chains are connected with plexuses 
which enter the cranial cavity; below, they converge and end 
in a loop on the coccyx. Each chain is made up of multipolar 
nerve-cells and nerve-fibres, all of them involuntary fibres. In 
addition to its own longitudinal fibres, the sympathetic chain 
receives connecting-fibres from the central nervous system. These 
are called the rami communicantes — some of them white, some of 
them grey. They join the sympathetic to the anterior primary 
divisions of the spinal nerves. The white rami, consisting of 
medullated fibres, pass from the spinal cord to the sympathetic 
ganglia; they are all efferent in function, and leave the cord 
through the anterior nerve-roots. The grey rami, consisting of 
non-medullated fibres, oiiginate within the sympathetic chain itself, 
and, like the others, join the spinal nerves. Some of them are 
afferent, going into the spinal cord, reaching it thiough the posterior 
nerve-roots ; others turn off with the peripheral nerves and supply 
to the skin involuntary efferent fibres, whose functions are vaso- 
motor, vaso-inhibitory, pilo-motor, secretory, &c. In addition, the 
sympathetic cords give branches, either directly or through the 
great prevertebral ganglia (the cardiac, solar, and hypogastric 
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plexuses), to the various glands and viscera of the body, to the 
heart and blood-vessels, to the genital organa, and to the non^ 
striped mtiscles of the body generally. 

Lastly, the cervical part ot the sympathetic chain has very 
special " oculo-pupillary " fibres, which are clinically of consider- 
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able importance. These supply the dilator pupillEo, the non- 
etriated part of the levator palpebral superioris and the orbital 
muscle of Miiller — a small bundle of non-striated muscle which lies 
behind the globe of the eye and bridges across the spheno- 
maxillary fossa at the back of the orbit. The cervical sympathetic 
also supplies secretory fibres to the submaxillary gland, and, 
bke the sympathetic elsewhere, it supplies fibres to the cutaneous 
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blood-vessels, also (through the hvpoglossal nerve) to the vessels 
of the tongue, and, lastly, fibres to the sweat-glands of the head 
and neck. 

The pupil-dilating fibres have a peculiar course, which it is 
important to remember (see Kg. 152). Arising from the pupil- 
dilating centre in the medulla, they descend in the lateral colunm 
of the spinal cord to the cilio-spinal centre in the lower cervical 
region. They emerge from the cord through the anterior roots of 
the first and second dorsal segments, and enter the inferior 
cervical ganglion of the cervical sympathetic by white rami 
cammunicantes. They then ascend in the cervical sympathetic to 
the Gasserian ganglion and pass thence to the orbit (along the 
ophthalmic division of the fifth cranial nerve), and vid the long 
ciliary nerves to the pupil. They do not traverse the ciliary 
ganglion (see Fig. 39, p. IM). 

It is evident that ocular and other symptoms may be produced 
not only by lesions of the ascending fibres of the cervical sjrmpa- 
thetic, but also by lesions within the cord, affecting the fibres in 
their downward course from the medulla (this being remarkably 
frequent in syringomyelia and in unilateral lesions of the medulla), 
or by lesions of the first two dorsal nerves or of their anterior 
roots, or even by lesions of the ophthalmic division of the fifth 
cranial nerve, though this last is rare. 

The signs of iMuralsrsis of the cervical ssrmiMithetic are very char- 
acteristic. Fig. 153 is that of a woman who was sent to hospital 
with the history that six years previously she had some tuberculous 
glands removed from the right side of her neck. When she 
recovered from the ansesthetic, she learned that the jugular vein 
had been injured during the operation. But other structures had 
also been injured, and amongst them was the cervical sympathetic 
(which lies behind the carotid sheath), because ever afterwards, 
she noticed that the right eyelid drooped a little, that the right 
side of the face flushed less than the left, and that when she 
chewed, a small patch of excessive perspiration appeared below the 
right eye. We observe from the photograph that the right pupil 
is smaller than the left, from paralysis of the dilator pupillae. 
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Moreover, the aSected pupil does not dilate when sliaded, but 
it contracts briakty to light and on convergence, since the third 
cranial nerve, which through the ciliary ganglion innervates the 
sphincter pupiilse, is unaSected. Further, we notice that the upper 
lid droops, making the palpebral fissure narrower than on the 
healthy side. This is due to paralysis of the non-striated part of 
the levator palpebra;, which is inserted into the upper edge of the 
tarsal cartilage. The voluntary, striatud fibres* of the levator, 




inserted into the skin of the upper lid and supplied by the oculo- 
motor nerve, are unaffected, and the patient is therefore able to 
elevate the lid voluntarily to its full extent, This, therefore, 
is not a true ptosis, but a " pseud o-ptosis." 

We also notice that the right eye has sunk into the orbit, owing 
to paralysis of the non-striate.d muscle of Miiller, which normally 
keeps the globe pressed forwards. This " enophthalmos " narrows 
the palpebral fissure still more. The difference in antero- posterior 
projection between the two eyea is seen best if we make the patient 
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lie down, ukd then we stand bdmiduidlbcJtdbwBii'fiie ti 
and eydMb from abovv. 

Od paJpatiDg the two ^bet, we find tltat the mtn-ocuUr 
tenaOB a diminisbed on the aSected side. 

Sach are the " ocalo-pQpill&ry " symptoms ol cervkal syn^w- 
tbetic paralynA. There are, however, one or two addhional ptnnts. 
When the cervical sympathetic is paralysed, it no longer responds 
to atimolatioD. There are two clinical ways of stioialating it. One 




is by pinching or pricking the side of the neck, when we produ< 
dilatation of the pupil on the same side ; this " dtio-spinal reflex " 
is abolished in cervical aympathetic palsy. Another method of 
stimulating the cervical sympathetic is to drop into the conjunctiva 
a few niininis of a solution of cocaine. The result is that the 
pupil dilates, the upper lid retracts, and the eyeball is pushed 
slightly forwards. All these phenomena were absent in the 
patient just referred to. She also told us that when her face flushes, 
it does so only on the affected side, Moreover, her face on the 
affected side no longer sweats except in one little patch below tha 
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orbit, where it aometimes sweattt spontaneously when she chews. 
To verify this point we made her sweat profusely by means of 
pilocarptn, and found that the right side of the face remained dry, 
except in a small area helow the inner canthus of the eye. This 
survival of a little oasis of sweating on the dry aide might perhaps 
mean that a small twig of the sympathetic had escaped injury, 
or more probably that sweat fibres to that part of the face are 
supplied through a branch of the trigeminal nerve. 

So much for lesions of the sympathetic chain itself. But the 
oculo -pupillary and other fibres may also be damaged at some 




)liotagrapli, ibowinn tumonr at a[jex of left lung, 
patient raprcsButed In Fig. 154. 



point between the spinal cord and the inferior cervical ganglion. 
Fig, 154 is that of a boy of seventeen who had felt a tingling sensa- 
tion down his left arm for several months. A few weeks before 
he came under observation, he noticed that a swelling had 
appeared in the lower part of the neck on the same side. At a 
glance we see that the cervical sympathetic is affected. There 
is pscu do- ptosis, myosis, and enophthalmos. The left cheek 
is a little fuller than the right. The cilio-spinal reflex was 
absent on the left side. On examining the root of the neck, 
we found that the left clavicle was bulged forwards at its inner 
end, the supra -clavicular fossa being filled up. Further, there 



292 




NERVOUS DISEASES 



was percosaioD-dulness all over tbe apex of the left lung. i 
diminution of breath sounds and of vocal resonance. There was 
also a atrip of diminished sensation Ui touch and pain along the 
inner aide of the left upper limb, reaching to the wrist and corre- 
sponding to the cutaneous areas of the first and second dorsal roots. 
Moreover, there was slight wasting of the hvpothenar muscles of 
the left liaiid, supplied by the first dorsal anterior root. The akin 




of the left hand was dry, whilst that of the right was moist, and 
the patient himself noticed that in hot weather the right side 
of his face sweated alone. The pulse in the left upper limb waa 
smaller than in the right, on comparing conesponding arteries of 
both sides. All this pointed to the presence of a solid mass behind 
the left clavicle, compressing the subclavian artery, afTecting the 
first and sthcond dorsal nerves, uicluding not only their sensory and 
motor fibres but also the cervical sjrmpathetic fibres. Tliia diagnqe 
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was confirmed by radiography, which showed very clearly (Fig. 155) 
a tumour at the apex of the left lung. This tumour grew rapidly, 
compressed the subclavian vein, producing cedema of the left 
upper limb, and within six montha the patient died. 

Fig. 156 is that of & seaman on an Atlantic liner who was 
thrown by a heavy sea against an iron rail, rupturing the whole 
of the brachial plexua on the right side. He was unconscious 
for a number of days, and during this period he was trephined 




jiuCliclic from rupture of 



over the left Rolandic area on the supposition that the paralysis 
of the arm was of cerebral origin. In addition to complete motor 
and sensory paralysis of the upper limb obviously of lower motor 
neurone type, resulting from the brachial plexus palsy, he showed 
very beautifully the oculo-pupillary signs of cervical sympathetic 
paralysis on the right side — enophthalmos, myosis and pseudo- 
ptosis (see Fig. 157). In this patient, however, the pupil still 
dilated to cocaine, probably because some pupil-dilating fibres, 
entering the cervical sympathetic from the second dorsal root, had ] 
escaped injury. 




FigH. ]GB and iE9.— Paniljsis of tbe rrpht cervical aympalliel 

bullet wound of tbe lower roots oF the brauhial pleius. Ttie 
of ths right upper limb witbjn the black line is ansHtbetic. 
uroseea on the ti-ank indicate tbe boundarj of an ari:a of anidrosia. 

line, lodging in his bandolier. He immediately felt a sei 
"like an electric shock" all over his body, but especially 
right upper extremity, which became at once totally par 
He had hremoptysia owing to the perforation of the lung, and 
for a few days some difficulty of awallowii^, probably due to injury 
of the tcsophagus. In about three weeks tbe hwraoptysis gradually 
ceased, and the right upper limb recovered power, so that when 
I first saw him, two and a half months after the injury, he 
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able to move it freely at all joints. Ever after the accident he 
noticed that lie did not sweat on the right aide of the face and 
neck, nor in the right upper limb. 

The photographs show that the patient has an area of slight 
analgesia (bounded by the thick black line) along the inner border 
of the right upper limb, corresponding to the areas supplied by 
the eighth cervical, first dorsal, and second dorsal nerve-roots. He 
also has slight weakness of the Kina!) muscles of the thumb, inner- 




vated by the first dorsal root. We also observe that the right 
cervical sympathetic is paralysed, so that he has contraction of the 
pupil, enophthalmos, and pseudo-ptosis on that side. 

But there is a point of special interest in this patient's photo- 
graphs. They demonstrate a point which, so far as I know, had 
not previously been mapped out in the hunian subject, viz., the 
extent of skin suppUed with sweat-fibres by the cervical sympa- 
thetic. In the tropical heat to which we were exposed, this 
patient sweated profusely, except in an area on the right side 
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of the head, neck, upper limb, and upper part of the trunk. That 
area remained dry, and the boundary between sweating and non- 
sweating skin was sharp and distinct. In order to photograph 
it, the happy thought occurred to blow powdered charcoal on 
the sldn. This stuck on the sweating side, and blew off on the dry 
side. We were then able to photograph the non-sweating area, to 
which the cervical sympathetic should have been distributed. As 
may be seen from the photographs (Figs. 158 to 160), the boundary 
of this area, marked by crosses, runs down the middle line of the 
head and neck, and turns horizontally across the chest at the 
level of the third rib in front and the spine of the scapula behind, 
including the whole of the upper limb. 

Before leaving the subject of cervical sympathetic palsv, it 
should be mentioned that excision of the cervical sjrmpathetic has 
been employed therapeutically in certain diseases. Thus in cases 
of glaucoma, ophthalmic surgeons have reconmiended this opera- 
tion to diminish the intra-ocular tension, and a certain amount of 
benefit has resulted. Bilateral excision of the cervical sympathetic 
has also been tried for the relief of epilepsy, in the hope of paralys- 
ing the cerebral vasomotor nerves and thereby rendering the 
brain hyperaemic, especially in cases where fits were ushered in by 
blanching of the face. But the results recorded have not been 
sufficiently good to warrant us in reconmiending this procedure. 

Let us now consider briefly the reverse condition, viz., irrita- 
tion or stimulation of the cervical sympathetic. The signs are 
exactly the converse of those produced by paralysis. We there- 
fore have dilatation of the pupil, exophthalmos or forward projection 
of the eyeball, widening of the palpebral aperture (Stellwag's sign), 
and delayed descent of the upper lid when the patient looks 
downwards (von Graefe's sign). All these phenomena can be pro- 
duced, to a certain degree, by dropping into a healthy eye a 
Bolution of cocaine, which stimulates the cervical sympathetic. 

Fig. i()I is that of a man who had lymphadenomatous enlarge- 
ment of the lymphatic glands. During his stay in hospital, we 
noticed that quite rapidly, within a day or two, he developed on 
the right side exophthalmos, widening of the palpebral fissure, 
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and some dilatation of the pupil. There was also in hospital at 
the same time a soldier who had similar signs in one eye due to 
an aneurism at the root of the neck, pressing on and irritat- 
ing the cervical sympathetic. If such pressure continues, the 
signs of stimulation may pass off and be replaced by those of 
paralysis. Our lymphadenomatous patient, however, died nine 
weeks after the appearance of stimulation phenomena, without 
any change in the direction of paralysis. 




Fig. llil.— Slimiilnlioii ot the right CGrvical ejinpalbeUc. 

Certain cases of apical phthisis arc accompanied by inequality 
of the pupils, probably due to irritation of the cervical sympathetic 
by changes in the pleura. There is a good deal in favour of 
the view that many of the signs of exophthalmic goitre are the 
result of stimulation of the sympathetic, whether by excessive or 
perverted thyroid secretion. Figs. 162 and 163 are from a case of 
exophthalmic goitre where the symptoms were preponderatingly 
right-sided. The tachycardia of this disease is probably due to 
stimulation of cardio-accelerator fibres, which we know are 4 




Uioptithalmic goitre, the ocular BvmptoniB lieing more marked on the righb 
eiiie, Ki(i:. 163 isbows von Graefo's sign in tlie right eje on looking 
donnwarcla. 

ttlthough the symptoms thereby produced, being mainly viace 
are less easy of diagnosis. Thus some cases of angina j 
may be the result of irritation of the cardiac plexus, whilst t 
peculiar reflex vaso -constriction of the pulmonary vessels, with i 
transient dilatation and irregularity of the right heart met \ 
in certain gastric and hepatic disorders, has been explained 1 
an affection of the thoracic part of the sympathetic. Affectdoq) 
I the abdominal sympathetic or of its great pre-vertebral gan{ 
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produce still more striking clinical phenomena. TbuB the rare 
condition known as acute dilatation of the stomach, and many of 
the symptoms of acute peritonitis, such as the intestinal paraly- 
sia, meteorism, small pulse, and general collapse, may be the 
result of acute paralysis of the solar plexus — the "abdominal 
brain " ; whilst irritation of the solar plexus is exeraptified in 
cases of lead colic, with its pain, constipation, and increased 
arterial tension. The various visceral " crises " of tabes — gastric, 
intestinal, renal, &c. — ^may also be due to irritative changes in the 
various parts of the abdominal sympathetic. To the same cause 
also may be attributed the intestinal symptoms of exophthalmic 
goitre, consisting not in ordinary diarrhtea with loose motions, but 
rather in an abnormal frequency of defecation. Muco- membranous 
c-olitb, with its characteristic paroxysms, has been ascribed by 
Mathieu and others to some disorder of the solar plexus, though 
pathological evidence on the point Is as yet scanty. To solar or 
splanchnic disease may also, perhaps, be attributed such affections 
as orthostatic albununuria, diabetes insipidus, and certain forms 
of glycosuria. 

In addition to visceral disorders, disease of the abdominal 
sympathetic is also associated with certain pigmentary changes in 
the skin. Of these, the most striking examples are furnished by 
the cutaneous pigmentation which is occasionally present in 
exophthalmic goitre and, still more, by Addison's disease, with its 
characteristic bronzing of the skin, its asthenia and its paroxysmal 
diarrhoea, Addison's disease is probably the result of two factors 
—irritation of the abdominal sympathetic and inadequacy of supra- 
renal function, the proportional rule played by each of these 
varying in different cases. 

Angio-Neuroaes.— These comprise a group of diseases which 
appear to depend on disorders of the sympathetic fibres which 
regulate the blood-vessels. The paroxysmal dyspnoea of asthma, 
with its slow and laboured breathing, is doubtless to be referred to 
a neurosis of the thoracic sympathetic, whether, as soroe hold, 
the phenomena be the immediate result of a sudden vascular en- | 
gorgement of the bronchial mucous membrane, or whether produced, J 
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according to another view, by apasni of the iion-striated broncl 
muscles. In any case, the paroxjBmal nature of the affection, ii 
apparent toxic origin in some cases, its association in other casesl 
with nasal or other reflex sources of irritation, its frequent asao* J 
elation with the gouty diathesis — all these facts would indicate a I 
functional and not an organic lesion of the sympathetic. 

Most angio- neuroses, however, affect the blood-vessels i^ I 
'i the more superficial parts of the body, such as those of th? 1 
skin or of the muscles. Amongst the cutaneous angio-neuroses,.! 
perhaps the commonest is the syndrome known as Raynav^s 
dinease. The mildest degree of this is local pallor (" local syncope " 
or " dead finger "), where the affected parts, usually the fingers, 
leas frequently the toes, the edges of the ears, or the tip of the 
nose, suddenly become cold to the touch and of a, w&xyM 
white colour. Together with this, the patient feels a, tinglinga 
or other peculiar sensation. Actual blunting of sensation to touckfl 
may be present. One or both hands may be affected, sometimaifl 
the identical fingers in both hands ; the thumb is leas often affected 
than the other digits. The attacks last from a few minutea to 
several hours and are commonest in winter. They are often 
brought on by washing the hands in cold water, or by fine digital 
movements such as sewing or pi a no- playing. As the attack passes 
off, the patient feels a sensation of tingling or even of pain. A 
more severe variety is that of local aephi/xia or cyanosis, in which 
the affected digits suddenly become discoloured, varying in tint 
from a dusky blue or slate colour to an intense purplish -black. 
Pressure on the discoloured area causes a white mark which 
persists for several seconds, before the lividity slowly reappears. 
The pain is usually more intense than in local syncope. As 
the attack passes off, the affected part often sweats freely. But 
the most severe variety of Raynaud's disease is symm^ricat 
gangrene, which is usually preceded by local asphyxia and som 
times by local syncope. As a rule, the gangrenous process i 
confined to a small part of the cyanoscd area. In its mildest for 
the necrosis is hmited to the epithelium, so that only desquamataoi 
results; more often a small blister forms, with blood-Bta 
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confcenta. This bursts, leaving an ulcer which subsequently 
cicatrises. The nails may be lost and subsequently reproduced. 
Or the necrosis may extend deep into the tissues, forming a dark 
slough. Whole phalanges may undergo dry mummification and 
be cast of!, leaving a conical stump. The bones as a rule escape 
necrosis. Fain is usually severe during the initial cyanosis. The 
symptoms of Raynaud's disease are due to local spasm of the 
vessels, the sudden onset and disappearance of the symptoms 
being incompatible with any other hypothesis. The coexistent 
sensory symptoms are probably due to imperfect blood-supply. A 
paroxysm of local syncope or cyanosis can usually be relieved, 
as Gushing has pointed out, by applying a tight flat rubber 
tourniquet around the hmb above, so as to occlude all the ve^ela, 
both arteries and veins, and lea^ng it on for several minutes. 
Then, when the tourniquet is taken off, there is a temporary vaso- 
motor paralysis, the whole limb flushes to the finger-tips, and a 
wave of reilness wipes out the local pallor or (cyanosis. Raynaud's 
disease is sometimes associated with paroxysmal hiomoglobinuria, 
probably due to vasomotor spasm of the renal vessels. In rare 
cases paroxysmal impairment of vision has been noted, and during 
such attacks the retinal arteries on ophthalmoscopic examination 
have been seen to be spasmodically contracted. 

In striking contrast with Raynaud's disease is the condition 
known as erythromehlgia {sue Plate II,), which usually attacks one 
or other foot. There is pain of a burning or stabbing character, 
often of excruciating severity, occurring in paroxysms lasting 
from a few minutes to several hours. This pain is always aggra- 
vated by a dependent posture of the limb, by voluntary movement, 
or by warmth, whilst it is diminished by a horizontal or elevated 
posture, by rest, and by cold apphcations. The earUest attacks 
consist simply of pain. As the disease progresses, however, redness 
and swelling of the foot are superadded ; more rarely, redness 
precedes pain. The redness is of a bright tint, often confined, 
for instance, to the ball of the big toe or to small areas of the sole 
or edge of the foot. Sometimes it is diffused over the foot. The ■ 
redness increases in intensity, and if the limb be allowed to hang | 
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down, the " vascular storm " continues, with bounding arteries, ] 
iocai riae of temperature, and intense cutaneous hypersEsthesia. 
As the attack subsides the redness is replaced by cyanosis. In o 
case which I observed, desquamation of the affected area occunedj 
after each paroxysm. 

But there are other cases in which the vasomotor symptoms I 



m 



. Ili4. — Faniilj gangrene in thiee brotlitrs. aifeoling llie feet. 



are intermediate in type between the two extremes of Raynaud'sj 
disease and erythromelalgia. These two diseases may coexist, c 
may succeed each other in the same patient. Erythromelalgia i 
sometimes one of the earhest signs of organic cord disease, suol 
as disseminated sclerosis, and this would point to its origin from 1 
the spinal vasomotor centres, perhaps in the " intermedio-lateral " 
group of nerve-cells between the anterior and posterior homsj 



The condition nflected 



PLATE II. 



Caee of ErythroiiMlftlgU In a man 
both lowei limba. 

The npper drawing showB the ftppearonoe ol one foot during a 
paroxj-sm when the lower limb is snpported in a horiionlal position. 
The aole oE the fool is oF a bright pink colour, this colour also extending 
on to the dormm of the terminal phalanx of each toe. 

The lower drawing ibowi Che effect of allowing one foot to hong 
dependent for a few mionteB. There is extreme cyauoflls exteading as 
bigb aa the ankle. There is also severe pain, whiob i> putinll; relieved 
by reasauming the horizontal posture of tbe limb. 
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to which Bruce * has recently directed special attention. A few 
rare cases have also been observad of family gangrene, somewhat 
resembling Raynaud's disease. Fig. 164 represents three brothers, 
aged five, four, and three years respectively, in all of whom, one 
winter, areas of local necrosis appeared in the feet. The eldest 
child had necrosis of the skin of both heels, followed by similar 
areas on the dorsum of the right foot and on the fourth left toe. 
The second child had cyanosis and some necrosis of the dorsal 
surfaces of both feet, whilst the youngest had severe necrosis of 
the hallux, fourth and fifth toes on the right side, and a smaller 
area of necrosis on the plantar surface of the left hallux. It 
is possible that the paroxysms of family periodic paralyns 
(see p. 214} may be the result of a recurring vaso-motor 
spasm of the anterior spinal artery, which, as we have seen, 
Bupphea the anterior comiia of the spinal cord. 

Another paroxysmal disease of angio- neurotic origin is inter- 
mittent limp, whose symptoms we have already described (p. 212), 
where the arteries not of the skin but of the deep structures are 
in a state of temporary spasm. 

Acute angio-Tteurotic adetna is undoubtedly a vaso- neurosis. It 
is characterised by the sudden appearance of areas of transient 
cndema in the loose cellular tissue of various parts of the face, 
trunk, or hmbs. After lasting a few hours or days, the swelling 
passes off spontaneously. It may also attack mucous membranes, 
for example, those of the respiratory or gastro-intestinal tract.. A 
gastric attack may cause urgent vomiting, an intestinal attack 
meteorism, colic, and bloody diarrhcea, and if the patient happens 
- to have an attack in the larynx, death may result from asphyxia. 
In the skin, the parts most often attacked are the lips, cheeks, 
and eyehds. The disease sometimes runs in families. 

In chronic hemiplegia it is not uncommon to find oedema of the 
hand or foot on the paralysed side. Permanent coldness and 
cyanosis is very common in the paralysed limbs in cases of 
old anterior poliomyelitis. Even in warm weather the flaccid 
limb remains cold and sometimes blue in the band or foot, as the 
1 Tran*. Roy. Soe. oj Edin.. 1908, vul. ilv. part i. p. lOfi. 
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case may be. Such cyanosis difEers from that of Raynaud's group 
in being permanent and not paroxysmal. 

Certain varieties of urticaria may be referable to affection of 
the nervous system, as in certain cases where the characteristic 
itching wheals appear on sudden emotional excitement, These 
patients appear to have a specially low coagulability of the 
blood due to deficiency of calcium salts in the liquor sanguinis. 
But urticaria is much oftener toxic in origin. Dermographium, on 
the other hand ("factitious urticaria" or "urticaria scripta"). 
is a reflex cutaneous phenomenon. It is elicited by strold 





Fia. lUu.—Areu at iocaliseil 
aweating during masti- 
cation of pun gent Hub- 

aged 2S. Tlio condition 
was congeniial. 



KiG. 166.— Area at locatised 
sweating during maEtica- 
lion of pungent Bubstances. 
From a man aged 36, in 
wbom the condition ap- 
peared at the age of 28. 



the skin firmly with a smooth, hard object, such as the head of 
a pin or the finger-nail. If, for example, we draw a diagrs 
or write on the patient's skin in this way, a red area app« 
within a few seconds. The sldn then becomes elevated 
a hard, white ridge, which can not only be felt but seen, as if 1 
pattern or writing had been embossed on the skin (see Fig. id 
p. 333). This lasts for many minutes and passes off gradut 
Unlike true urticaria, dermographism is unaccompanied by itohi 
The phenomenon is commonest in neuropathic people, but is i 
confined to them, and may sometimes be found in appareni 
healthy individuals. 

Lastly, we have to refer to certain abnormalities of sweabt 
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which are due to nervous disorderB. We have already alluded to 
localised anidrosis or absence of sweat in certain cases of cervical 
sympathetic palsy. But sometimes we meet with paToxysmal 
localised byperidrosis or excessive sweating. Figs. 165 and 166 
show the areas of excesaive sweating in two patienta. In one the 
condition was congenital, and consisted in excessive sweating on 
the left side of the scalp and face, corresponding to the whole of 
the first division and part of the second division of the trigeminal. 



A 
^ 



In the other, the whole area of the trigeminal on the right side was 
affected and the condition appeared at the age of twenty-eight. 
In both these patients, who were otherwise healthy, the paroxysms 
of sweating occurred only on chewing highly -flavoured articles, 
such as onions or pickles. This condition suggests some hyper- 
excitability of the reflex sweating centre for the face, possibly 
within the pons. Fig. 167 is a photograph of an area of hyper- 
idrosis on the left hand and wrist of a young woman of nineteen. 
In her, the paroxysms occurred three or four times a day, spon- 
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taaeously, chiefly about the time of the menstrual period or when 
excited. In this case the distribution suggested a segmental or 
root area, apparently about the eighth cervical and first dorsal 
segments, and counter-irritation over the lower part of the neck, 
front and back, near the exit of these roots, produced rapid 
amelioration of the condition. 

In certain chronic cases of hemiplegia, we not infrequently 
observe excessive sweating of the hand and foot on the paralysed 
side. This is doubtless due to changes in the sweating centres in 
the central nervous system. 




LECTURE XXI 



HYSTERIA 

When as physicians we talk of hysteria we all have a fairly clear 
general idea of what we mean. And yet if we are asked the ques- 
tion, " What is hysteria 'i " we find it somewhat diiEcult to express 
our definition in words. 

At the outset we should recognise that hysteria is a real disease, 
as real as sntallpox or cancer, and that it has a physical basis, 
probably of a chemical nature, although this is yet very imperfectly 
understood, We must draw a sharp distinction between a 
hysterical patient and a person who is deliberately shamming or 
malingering. The imitation of other diseases which is so often 
Been in hysteria — neuT<miimesis—\s not a voluntary imitation. On 
the contrary, the various paralyses and pains from which so many 
hysterics suffer are as real to the patient as if they were due to 
gross organic causes. 

All modem observers agree that the site of the disease ia in 
the nervous system, and various hypotheses — vasomotor, nutri- 
tional and others — have been suggested to account for it. I 
believe that hysteria is a disease of nerve -metabolism affecting not 
only the highest or psychical centres, but implicating the whole 
nervous system, cerebro- spinal and sympathetic, in varying degrees, 
and producing symptoms corresponding with the parts afiected. 
Although hysteria often follows some mental or physical shock, 
it ia probable that in many cases there has been an antecedent 
predisposition to the disease, in the form of an unstable nervous 
system. But this is not always so. 

Some hysterical symptoms are psychical, due to affection of 
the highest centres ; others, sensory, motor and reflex, are the 
result of affection of the sensori-motor cerebro-spinal paths ; othera, 



308 NERVOUS DISE.^ES 

again — visceral, vasomotor, &c. — are referable to the sympathetic 
nervous system. 

Such disordered nerve-metabolism may show itself in three 
wajrs ; by excessive activity, by diminished activity, or by per- 
version of activity. 

The basis of hysteria, as of all diseases, bodily or mental, is 
physical in nature. In many instances this ph}rsical basis is a 
toxic one, the poison either being produced within the body or 
introduced from outside. In others, gross anatomical changes may 
induce hysterical symptoms. Just as gastric symptoms may result 
not only from faulty chemistry within the stomach but from 
gross organic disease in its neighbourhood, so also certain cases 
of serious organic disease, e.g. disseminated sclerosis and some 
cerebral tumours, may produce at first symptoms which are 
indistinguishable from those of hysteria — which, in fact, are 
hysterical. And in such cases we must try to detect the under- 
lying organic disease and to differentiate its symptoms from those 
of the superadded hysteria. Hysteria, therefore, may coexist 
with organic disease. In practice, however, we generally restrict 
the term hysteria to those cases where no organic disease is 
present. 

Let us briefly consider some of the most characteristic diagnostic 
symptoms of hysteria and note in what respects they differ, if 
they differ at all, from the analogous symptoms produced by groae 
organic lesions. 

Space does not permit us to discuss the various predisposing 
and exciting causes of hysteria, such as sex, age, nervous heredity, 
physical and mental shock, and so on, or its frequency in certain 
races, especially the Latin races and the Jews. 

For purposes of convenience we shall consider the symptoms 
in four groups — psychical, sensory, motor, and lastly, visceral and 
vascular. 

In each of these groups we may find excess, diminution, or 
perversion of the normal nervous processes. 

Psychical Symptoms. — These are invariably present in hysteria 
to a greater or less degree. The most outstanding feature is 
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de/icietirii of inhibition. The patient react* too readily to stimuli or 
suggestions, whether originating in the outside world or within her 
own body. One of the most striking inatancea of this is found in 
the phenomena of hypnotic suggestion, whereby a. peculiar form 
of temporary hysteria— the hypnotic trance — is artificially induced 
by suggeation, and can be made suddenly to diaappear by the same 
meana. Thia disappearance of symptoma during or after hypnosis 
is aometimea taken advantage of in the treatment of hysteria by 
hypnotic suggestion. But it ia open to the objection that instead 
of strengthening the patient's feeble inhibition, it utilises that 
fault. Yet if the result be that the patient has a hysterical sup- 
pression of her hysterical sjTnptoms {on the mathematical prin- 
ciple that — X — = +) it is, to some extent, a benefit. But 
results obtained by tliis plan are less likely to be permanent than 
when we strengthen the patient's inhibition or aelf-control by 
positive measures. 

Deficient inhibition being the keynote of the hysterical " '^>'X'}." 
we find, accordingly, that the patient is excessively emotional 
and changeable in disposition, often excitable and perhaps 
passionate. She giggles or cries on slight provocation, and one of 
the most familiar forms of hyaterical "fit" consists merely in 
alternate loud laughter and crying. Her will-power is feeble, she 
is swayed by passing whims ; and this want of self-reliance leads 
to another very characteristic symptom — the craving for sympathy. 
If that sympathy be shown, as is so often the case, to an in- 
judictoua extent by the patient's relatives and friends, her re- 
covery may be indefinitely delayed. Hence it is generally of 
supreme importance to remove the hj^terical patient com- 
pletely from her old surroundings, and to isolate her until the 
vicious circle is broken. 

Figs. 168 and 1R9 are photographs of a woman aged 37, who for 
over fourteen years had lain on a bed of sickness unable to move 
her legs, a case of hysterical paraplegia. But she was cherished 
by the sympathy of a devoted mother and of various benevolent 
lady-visitors, anxious to soothe her dying momenta. She was 
admitted to hospital, and as a result of six weeks of isolation 
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and maaaagc, she recovered tte power of walking, as will he seen 
from the other photograph (Fig. 170). And this Buccessful result 
was due quite as much to the isolation aa to the other Pie-asi 
Buch as special diet, and massage. 

It is convenient to mention here, in connection with 
psychical symptoms, the hysteric^ affecivms of speedi. Sometii 
there is excessive volubility — a dianliata verborum. In other cases 
we find the reverse condition of hysterical mutism, where the patient 



esult 




Figs. \6V and Kit). — Csjiie of h}KlEric&l paraplegia, of fuurl^cii yews' , 
duralion. Showing a charactarxBtin hyutericiU posture ot the ff *" 
when tbe patient is passively supported. 

is absolutely dumb. In less severe cases it is not uncommon] 
find merely loss of voice, or hysterical aphonia — where the patij 
can only utter her tale of woe in a whisper, breathing it softly ij 
the ear of a sympathetic listener. Hysterical aphonia has c 
teristic laryngoscopic appearances, in the form of adductor paj 
of the cords, with which we are famihar. 

Patients with mutism or aphonia sometimes suddenly recover 
their voice when the dominant obsession is loosened, e.g. by 
administration of chloroform (by the physician), or of an exoc gB 
of alcohol (by the patient), or by some sudden shock, phyaifl 





of curious fashions. I have seen several patients who drew a 
breath between each separate syllabie, e.g. " hoa — pi — tal." Others 
interpolate curious barking, grunting, or snorting noises amongst 
their words. One lady was afflicted in this way to such an 
extent that new neighbours who settled in an adjoining house 



312 



NERVOUS DISEASES 



thought the noise was made by a sick dog, and made 
suggestion that the animal should be put out of its pain. And 
yet this lady eould recite long dramatic passages of poetry and 
prose, though in ordinary conversation, or even when not tall 
her bark niade her society a. mixed pleasure. 

Stammering in its different varieties is not 
hysterical patients. Unlike ordinary stammering which comes on 
in childhood, hysterical stammering may develope suddenly io 
adult life. Thus in a hospital nurse aged -i-J, who stood up 
sudderJy and knocked her head against a mantel-shelf, severe 
hysterical hemiplegia came on next day, and stammering some 
six weeks later, lasting for several months. 

Sensory Symptoms.— These are of greater diagnostic im; 
ance than is commonly realised, Pain of some sort occurs in neai 
every case of hysteria. Unlike ordinary pains, which are generally 
caused by some peripheral irritation, hysterica! pains are entirely 
central in origin — jieyclialgia— and should really be classed 
hallucinations. But in every case we must be careful to see and 
to examine the painful spot, and to exclude peripheral irritatioi 
before labelhng any pain as hysterical. 

Hi/sterical paine may be referred to any part of the body ; 
they are especially common in certain situations. For exam] 
hysterical headache is often of the " clavus " type, which 
boring pain localised to one small spot on the skull. Occipil 
headache is particularly common, so is hemicrania. Paina in 
spine may simulate those of organic disease. Pain in the breast 
^mastodynia — or in the joints may lead to difficulties in diagnosis. 
It is only by careful local and general examination, revealing 
presence of other hysterical stigmata and the absence of 
of structural dise-ase, that we can avoid errors. Cases have 
known in which amputations have been performed for h; 
joint-pains. Some time ago I saw a young lady who had 
had one toe removed by a surgeon, but the pain reci 
another toe, and the case was undoubtedly hysterical. 

Closely related to these pains are the areas of /ii/steriixil Ai 
asthesia, and especially of hyperalgesia or excessive tendi 
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Universal hyperapathesia is rare. We also meet with cases of hemi- 
hypersEstheaia. More usually this exceasive tenderness is circvun- 
BCiibed in small areas — little islands of skin or subjacent tissuea 
of the head, trunk, or limbs. Sometimes the tenderness is 
cutaneous and elicited by gentle stroking of the skin ; sometimes 
it is subcutaneous, and only elicited ou deeper pressure. 

Such tender points are chiefly situated in the vertebral, infra- 
mammary, epigastric, and inguinal regions, and except when 
mesial, are more frequently left-aided (except in left-handed people, 
in whom they are more commonly right-sided). Tender points are 
leas common on the head, and rarest on the limbs. 

Of all the tender spots, that in the left inguinal region is per- 
haps the commonest. From some supposed connection with the 
ovary, it has been called " ovarian " tenderness, but the symptom 
is as frequent in male hysterica as in females, so that the term 
is a misnomer. Moreover, in this connection, Steinhauaen ' 
examined 500 healthy soldiers — males, not Amazons — and found 
that in no less than 88 per cent, brisk pressure in the inguinal 
region on either side produced a reaction of some sort, the pheno- 
mena being either sensory {unpleasant tickhng or pain), motor 
(hardening of abdominal muscles, various reflex and protective 
movements), psychical, or vasomotor and sympathetic (dilatation 
of pupils). And yet there was not a single ovary amongst them. 

These tender points may be associated not merely with pain, 
but with 80 much disturbance as to be actually hysterogenic. This 
does not mean that they induce hysteria— the hysteria is already 
present. It means that pressure on such a spot induces a hysterical 
fit or paroxysm. The beat-known hysterogenic area is in the left 
inguinal region, but such areaa may be anywhere. I know of one 
patient who had a hysterogenic spot in one axilla and who wore 
a sort of truss over it, to prevent accidental pressure. 

Sometimes deeper pressure on the hysterogenic spot or else- 
where may arreat a hysterical fit when in progress. Areas, pressure 
on wliich causes cessation of the paroxysms, are called kijslero- 



' Stein liftusen, Utbrr die phyginlogiacht Orutidlagc der 
DtuUehe Zeibch. /. Ntrt-enheiUc., xix. p. 369. 
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The inguinal region ia the best known of these. 
faradism over the inguinal region will stop most h>-3terical fits. 

Hysterical hypertesthesia nmy alao affect the special senjsea, so 
that there may be byper-senaitiveness of smell, vision, hearing, 
or taste. This is less common than loss or diminution of special 
senses, to which we shall refer later, I had for some time under 
my care a patient who could not tolerate bright hght, especially 
if the room had a blue wall-paper. He preferred to stay in a 
darkened chamber ; or if the bUnda were up, he shaded his eyi 
with hia hand. After some weeks of treatment, he complet 
lost this photophobia. 

In rare cases an actual enlargement of the visual field '. 
been observed, generally in one eye only. Thus, in a soldier \ 
hysterical wry-neck and ancesthesia of one side of the body, 
visual field on the non-anajstbetic side, when measured with i 
perimeter, was much larger than in a normal individual. 

SyBterical ancBsthesia ia extremely common, and is of the greate 
diagnostic value. A degree of antesthesia exists, I am convince 
in the overwhelming majority of hysterical cases, except th<H 
occurring in childhood. Some time ago I looked through my not 
of 62 consecutive cases and found that aniesthesia was present fl 
49 and absent only in 12. The remaining case of the series I 
unilateral hyperteathesia. 

Hysterical aneesthesia is often unnoticed by the patient 1 
self, and only discovered on examination by the physician. Sonp 
times, however, the patient complains of actual numbnesa, 
this is chiefly in cases where the affected limb has alao mat 
paralysis, so that her attention ia called to it. 

Janet, of Paris, showed an ingenious method of demonstrati 
that in some cases of hysterical anffiathesia, sensory impul 
really reach the brain-centres, though the patient does not i 
sciously perceive them. Taking a case of complete hemi-anfflsthei 
he makes the patient shut her eyes, and tells her to say " Yeflfl 
each time she feels a touch or prick, and to say " No " when e 
does not feel it. In certain cases the patient not only says " Y« 
every time she Is touched on the normal side, but also says " No^ 
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every time she is touched upon the antesthetic side. This is 
pathognomonic of hysteria. 

Cutaneous anajsthesia in hysteria may be complete or partial 
in degree., or it may be dissociated. Diminution or loss of painful 
sensations is even commoner than tactile ancesthesia. Many of 
the mediiBval witches were simply hysterics. Their hysterical 
analgesia was usually demonstrated by sticking pins into them, 
and if an analgesic area was discovered, they were promptly thrown 
into the nearest pond or stream. If they sank and were drowned, 
their innocence was established ; but if they floated, it was 
additional evidence of guilt. 

But whatever be its degree of intensity, hysterical anEosthesia 
never maps out an individual nerve-area such as that of the radial, 
median, ulnar, or external popUteal. Its commonest distribution 
is a hemi-ancEsihesia (26 out of 49 cases) which is mostly left-sided, 
except in left-handed patients. 

Hysterical hemi-anteathesia, including the accessible mucous 
membranes of the eye, nose, mouth, pharynx, vagina, and rectum, 
is usually accurately bounded by the middle line ; but not always. 
It may either extend farther over and encroach on the non-anees- 
thetic side, or it may leave certain areas with normal sensation, 
even on its own side, especially the head and the genitals, as may 
be seen from some of the charts (Figs 172 and 173). 

Bilateral universal antesthesia is rare (see Fig. 68, p. 166). 
We generally find, somewhere or other, one or more islands of 
normal sensation, or even of hyper-sensitiveness. 

In many cases the anaesthesia, though unilateral, is more marked 
on the face or limbs than on the trunk. Or it may aflect special 
levels of a Umb (knee, elbow, or shoulder), or it may stop abruptly 
at some horizontal hne (shoe, sock, stocking, mitten, glove, sleeve). 
This " segmental " arurst/iesia sometimes occurs in association with 
hemi-aniesthesia (10 out of 49 cases) or by itself (12 out of 49) on 
one or both sides (Figs. 174 to 176). 

The mode of onset and disappearance of hysterical anaesthesia 
is interesting. Sometimes the antesthesia comes on gradually, and 
the patient is unconscious of the defect. In other cases it occurs 
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suddenly, especially after a hysterical fit, and the patient is then 
more likely to notice her " numbness." 

We seldom have the chance of watching the onset of hysterical 
anffisthesia, but we may often study its mode of disappearance, 
and Figs. 172 to 176 show charts of several cases of hysterical 
antestheaia in various stages of recovery. Unlike organic anma- 




theeia, which, if it recovers, fades gradually all over the recovering 
area, hysterical hemi-anaesthesia may suddenly fade to segmental 
(Fig. 172), and segmental ancesthesia recedes by jumps from a 
higher to a lower level, bounded usually by an " amputation line " 
drawn transversely across the limb. Sometimes it relapses tempo- 
rarily to its old level before resuming its progress towards recovery 
(Figs, 174 and 175). More rarely it clears up first at the periphery. 



320 



NERVOUS DISEASES 



AncBsthesia of Special Senses. — ^Most cases of hysterical anses- 
thesia also have diminution or loss of the special senses — smell, 
vision, taste, and hearing — generally unilateral and on the same 
side as the cutaneous anaesthesia, rarely on the opposite side. 
This combination of unilateral afiection of special senses and of 




cutaneous sensation is pathognomonic of hysteria, and does not 
occur in organic disease. 

The affection of vision in hysteria is not a hemtanopia such as 
we often get in organic hemiplegia. It is a concentric contraction 
of the whole visual field, as will be seen from the accompanying 
perimetric charts (Fig. 177). It is more marked in one eye 
than in the other—" crossed amblyopia " — the smaller field being 
on the hemi-aneesthetic side, usually the left. 

The colour-fields are also contracted, but in a different order 
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to that which occurs in organic optic atrophy. In hysteria the 
blae field diminisheB first and the red last of all, whereas in 
organic atrophy the red field is usually first affected. 

Sometimes, when charting the visual field of a hysterica! patient. 
ve notice that the field becomes progressively smaller and smaller, 
as we continue our examination, so that our perimetric outline 




has a helicoid or spiral shape {Fig. 179). This form of perimetric 
tracing does not occur in organic disease. 

Sometimes we have actual hysterical blindness or amiaurosis 
in one eye, and yet by means of prisms we may produce a 
diplopia, which in organic cases would be impossible. In very 
rare cases complete bilateral hysterical bhndness has been observed. 

Time does not permit us to discuss the other peculiarities of 
hysterical eye-affections and of hysterical loss of smell, taste, and 
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hearing, but we may mention, in passing, that complete bilateni 
loss of taste, as Hughlings Jackson has pointed out, is practically 
always hysterical. 

Hysterical ParwsUiesia, or Perversion of Sensation, — In some 



I 




Fia. ITT. 

cases of hysteria a touch on one limb or one side of the body i 

felt by the patient at the corresponding spot on the opposite s; 
aHocheiria (Obersteiner). In another variety, of which I have seen 
an example, a touch on the radial border of the hmb was felt on 
the ulnar, and vice versd. Haphalgesia (Pitrea) is the term used 
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when intense pain is caoeed by touching the patient with certain 
eubstancea, such as metals, which normally should only cause a 
tactile sensation. 

Farfesthesia may also affect the special senses, as for example 
in numOcular diplojna oi polyopia, which is always hysterical, and 
in micropsia, when ever3rthing looks very minute, or macropna, 
when surrounding objects seem gigantic. 




Fig. its.— Helicoid oontraction of vimal Qelds ii 



le ol bjfBteria. 



Motor Phenomena. — These may be subdivided into irritative 
and paralytic. Amongst the irritative phenomena, the most 
striking are the so-called hysterical fits or paroxysms. Hysterical 
fits vary enormously in type and in severity, from a simple emo- 
tional outburst of uncontrollable laughing or crying, accompanied 
perhaps by the hysterical " globus " or " ball in the throat," to the 
most prolonged, dramatic, violent muscular movements, together 
with apparent unconsciousness. 

One variety of hysterical fit is sometimes mistaken for epilepsy, 
and there is all the greater Uability to make this mistake since the 
fit is generally over before we reach the patient, and we are 
dependent for our information upon the accounts, more or leas 
accurate, of unskilled witnesses. But if the physician is lucky 
enough to be present during a fit, there is seldom any difficulty 
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in diagnosis. Thus, for example, the patient never hurts herself 
in falling ; there is no stertorous breathing ; her face is not livid, 
nor does she bite her tongue as in epilepsy ; but she may bite 
her lips or snap at the fingers of the bystanders. She never 
empties the bladder or rectum during the fit ; her eyes are gene- 
rally tightly closed, and if the physician triea to open them, the 
patient actively resists. A hysterical fit is not followed by coma 
and hardly ever by vomiting. 

But we must remember that sometimes we have hysterical fits 
which are post -epileptic — i.e. which immediately succeed an attack 
of true epilepsy. The antecedent epileptic fit in such cases is 
usually of the " petit-mal " type, consisting perhaps in a mere 
transient pallor of the face, with momentary loss of consciousness, 
and then passing directly into a hysterical fit. Therefore, in every 
case it is important to inquire very carefully as to the precise mode 
of onset, lest we overlook a case of combined epilepsy and hysteria. 

Charcot's " grande hystnie^'' with its initial period simulating 
epilepsy and its subsequent phases of contortions, kicking, and 
struggling {clownism), passionate attitudes {opisthotonos, cruci- 
fixion attitude, &c.), and delirium, often with hallucinations of 
animals, is less common in this country than in France, but once 
seen, it is a. magnificent performance and can never be forgotten. 
It is totally unlike any kind of epileptic or organic fit, and its 
diagnosis is easy. It may last from a quarter of an hour to several 
hours at a time. This " status hystericus " is commoner than the 
" status epilepticus," but the patient has no subsequent stupor 
such as that which succeeds a severe epileptic fit. 

Amongst other varieties of fits, to which we can only briefly 
refer, we may mention catalepsy, in which the patient suddenly 
speechless, motionless, and stiff. Sometimes she is 
3 all through the fit, at other times she is in a dreamy 
mental state. Meanwhile, if the limbs be passively moved into 
any posture, however fastastic, they remain fixed there like a 
doll's limbs. In one case of mine the patient, a woman of 28, 
could be lifted up during the attack by the head aii( 
laid across two chairs like a log. 
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Hystmad trance may come on spontaneously, or may succeed 
a hyaterical paroxysm. It is a condition in which the patient 
appears as if in a deep sleep ; but the muscles are seldom com- 
pletely relaxed, and we may observe slight tremors of the eyelids. 
In more severe cases, the heart and respiration may become so 
feeble and alow that the condition simulates death. Hysterical 
trance may last hours, days, or weeks ; and several cases have 
been authenticated where such a patient has been buried ahve, 
either dehberately, as in the case of some Indian faldra, or by 
accident in this country. Novelbta know this, and when the 
heroine is thus buried, she is exhumed in the last chapter by the 
villain for the sake of a magnificent diamond ring on her finger ; 
whilst her finger is being cut, to get the ring off, the patient 
awakes. 

We can only mention other varieties, such as somnambulism 
and double consciousness, this latter being a condition in which 
the patient's character alternates between normal and abnormal, 
the two individuahties being mutually unconscious of each other, 
but each one, as its turn comes, takes up the thread where it 
left off last. 

Various localised spasms also occur in hysteria. Such, for 
example, is the large group of " tics " and " habit spasms " which 
we have already studied (p. 75). A true tic is essentially and 
primarily a psycho-motor act, either an emotional expression or 
a movement which has become a habit. Of these tics, the com- 
monest are grimaces, jerkings of the head, trunk, or limbs, and 
tremors of various parts, rapid or slow. Thus, for example, a lady's 
maid, aged 46, had tonic spasm of the orbicularis oculi on both 
sides (blepharospasm), and could open her eyes only by opening 
the mouth as well. Another girl, mt. 19, had a clonic or jerking 
blepharospasm, paroxysmal and associated with " humping up " 
of one foot. Another girl of 19 had rapid "twiddhng" move- 
ments of the left thumb and fingers, with pronation -supination 
movements of the forearm and a pseudo-clonus of the left ankle. 
Another girl aged 20, who had suffered long previously from 
recurrent vulval abscesses, had attacks of rapid antero-posterior 
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movements of the pelvis. Another patient had rapid vi<d 
flexion-extenaion movementa of the left elbow whenever a thundCT^ 
atorm occurred, the hand meanwhile dangling loosely at the wrist. 
Such caaeB of localised apasms might be niuJtiphed almost ad 
infiniium. 

Hysterical Paralysis may be either flaccid or spastic in type, 
and may affect any of the voluntary muscles ; but, unliice paraln 
due to organic lesions, it never attacks a single muscle i 




muscles supplied by a single nerve, nor are the electrical i 

of degeneration ever present. And a further point about hyatenaal 

paralysis is that though it may roughly resemble the posture ot 

an organic paralysis, it never does so with accuracy ; thei 

always some point of difference to be detected. The rei 

this we have already discussed (p. 231). 

Let ua study one example each of hysterical monop] 
paraplegia, and of hemiplegia. 

Fig. 179 is that of a nurse, aged 32, with hysterical i 
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of the right arm of eight months' duration, in whom there was 
extreme muscular wasting and claw-hand. The paralysis came on 
after a strain of the shoulder in lifting a heavy patient, and 
somewhat resembled a lesion of the brachial plexus. But we 
observed that the trapezius was paralysed, and that the wIioIq 
scapula was displaced downwards — unhke an organic brachial- 




Fio. IKO.— Lefb-sidtd bemi-g:1o.'slc spaam ia a caiie uf hysterical hemiplegia, 
Bbowlug position of tongue when prolrudeil. 

plexus case, in which the arm would be displaced downwards at 
the shoulder-joint. Moreover, the electrical reactions were normal, 
and there was a " glove " of ansMthesia, unhke the " root " anaes- 
thesia of an organic case. The patient was treated for several 
weeks by battery and massage, without effect at first, but the 
result proved our diagnosis to be correct, for at a rehgious meeting 
she was suddenly cured. 

Figs. 168 and 169 are from a case of hysterical flaccid paraplegia 
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of fourteen years' duration in a woman of 37, which at first 
might be mistaken for a cord-lesion with muscular atrophy 

But the anfiesthesia was of the " stoddng " type, 
the electrical reactions were normal, the sphincters were unaffected, 
and there were no bed-sores ; and the result of six weeks' isolation 
and massage was to restore the power of walking (Fig. 170). j 

In some cases of hemiplegia the posture is sufficient to diagnose 
hysteria. For example, in the patient shown in Figs. 106 and 107 
(p. 231), instead of the ordinary posture of an organic case, with the 
upper extremity flexed and pronated, the lower extremity flexed at 
the hip, extended at the knee and ankle, and shghtly inverted, there 
was a curious posture of the hand and foot imlike that of organic 
disease. Moreover, her face entirely escaped, in spite of the severe 
paralysis of the arm and leg ; and she had hemi-ansesthesia and 
loss of special senses down one side, a combination which never 
occurs in organic hemiplegia. 

The face arid tongue are rarely affected in hysterical hemi- 
plegia. But in rare cases we may find instead of weakneas, 
spasm of the face and tongue on the affected side, when the pati< 
shows the teeth or protrudes the tongue. This hysterical gl 
Udnal hevii -spasm is exceedingly rare, but Figs. 180 and 109 {p. 
are good examples of the condition. 

We may also refer to " Lasegue's symptom," in which a pai 
with an anteathetic Umb cannot move it when the eyes are closed, 
but is able to move it when she opens her eyes and looks at it. 
Another feature worthy of mention is hysterical pseudo-ptosis. In 
organic ptosis due to lesion of the third cranial nerve, there is 
always a compensatory over-action of the frontaUs muscle. But 
in hysterical pseudo-ptosis this is absent, and the conditioQ' 
really due, not to paralysis of the levator palpebrse, but to 
of the orbicularis oculi (see Fig. 45, p. 110). 

Before lea\'ing the motor phenomena of hysteria, it may be 
well to refer to the gaits of hysterical patients, which are some- 
times most pecuhar. Thus one hysteric, a doctor aged 55, used 
flourish hie left leg in the air and bring it down with a stamp 
that of a unilateral locomotor ataxia. The phenomenoo 
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dramatic that he had to carry a stick to beat off the crowds of 
little boys who studied his gait in the streets. 

ABtasia-ahasia is a h>'aterica] condition in which, although the 
patient can move his legs normally when Ijnng or sitting, he 
collapses at once when he tries to stand or walk. A boy, aged 12, 
had this symptom for a long time, but waa cured by an applica- 
tion of the wire-brush to liis spine. Another patient was a worthy 
married fady wlio m-ery now and then, when walking, sat down 
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,i1 elbow, following 



suddenly on the ground, rolled backwards and spread out her 
lower limbs like the letter V. 

Perhaps the commonest hysterical gait is a dragging gait, in 
which the patient trails the hmb helplessly along, often scraping 
the inner border, or even the dorsum of the foot, on the ground 
(see Fig. 116, p. 239), unlike an organic hemiplegia in which the 
outer side of the sole is draped. 

Some authorities state that muscular atrophy does not occur 
in a hysterical limh. But this is not quite accurate, for in certain 
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rare cases, one of which is shown in Fig. 179, we may meet with 
advanced atrophy. But this atrophy is due to disuse and is not 
associated with the electrical reactions of degeneration. 

Contractures of the most pronounced type may be met with 
in hysterical paralysis. But here, again, they always difEer in 
some respect from those of organic cases. Fig. 181 is the photo- 
graph of a soldier, aged 32, whose horse rolled on him at the Tugela, 
and who afterwards developed a stifi arm, flexed at the elbow and 
wrist, and with the thumb and index finger held stiffly parallel. 

A study of the reflexes is of great diagnostic importance in 
every case of hjrsteria. The deep reflexes may be normal or 
exaggerated, but in pure hysteria the knee-jerks are never lost. 
True ankle-clonus does not occur, but a pseudo-ankle-clonus is 
often met with. In a girl of 19, the subject of thread- worms 
and pruritus ani, this pseudo-ankle-clonus used to come on 
spontaneously when sitting or standing at ease. One can often 
distinguish it from a true organic clonus by the peculiar upward 
start of the foot before it sets off on its first downward push. Also 
pseudo-clonus is, as a rule, poorly sustained. 

The superficial reflexes are often diminished or absent, espe- 
cially on the anaesthetic side. The plantar reflex in hysteria, if 
present, is always of the normal flexor type, never of the extensor 
or Babinski type. An extensor plantar reflex practically only 
occurs in cases of disease of the p}n:amidal tracts, and in infants 
who have not learned to walk and in whom the pyramidal tracts 
are not yet developed. 

The pupil-reflex to light is never lost in pure hysteria, 
though in rare cases it may be ** concealed " by the presence of 
pupillary spasm. I remember one case of fixed dilated pupils 
in a hysterical woman, but this was due to the taking of 
belladonna by the patient herself. 

As to the bladder and rectum, although we may have frequency 
of micturition in hysteria, we never have true incontinency. Re- 
tention of urine, on the other hand, is a fairly common symptom. 
It once broke out as an acute epidemic in a school for young ladies 
and continued until the doctor judiciously handed over the duty 
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of catherisation to a female nurse of mature years. The symptom 
at once subsided in a gratifying manner. 

Visceral and Vasomotor Phenomena. — It is important to 
remember that hysteria affects the sympathetic nervous system 
as well as the cerebro-spinal. Let us refer very briefly to some 
of the visceral and vascular phenomena. 

We may meet with abnormal slowness of the heart, or we may 
observe abnormal rapidity with palpitation, chiefly paroxysmal and 
constituting a variety of pseudo-angina, especially in hysterical 
young mothers who have been lactating too long. These cases are 
easily distinguished from true angina by the absence of signs of 
organic cardio-vascular disease. 

In the digestive system we meet with curious hjrsterical pheno- 
mena. ASrophagy, or swallowing of air, is achieved chiefly by 
gulping movements of the pharynx. I remember a Uttle school- 
boy who could swallow air and distend his abdomen till his 
waistcoat could not be buttoned. We are all familiar with 
hysterical dysphagia or spasm of the oesophagus, with its sudden 
intermissions and the diflSculty experienced equally with Uquids 
and with solids, in which nevertheless a large stomach-tube can be 
easily passed. The hjrsterical " globus " or " ball in the throat," 
which the patient tries to swallow, is an emotional phenomenon 
often met with at the onset of a hjrsterical paroxysm. Hjrsterical 
vomiting has always to be excluded in gastric disorders of young 
women. It is often associated with anorexia nervosa, where the 
patient will take hardly any food. " Fasting girls," of whom we 
now and then read in the daily press, are generally examples of 
this kind of hjrsteria. And they may become extraordinarily 
emaciated, but even they do take a little food now and then. 

Rhythmic movements of the stomach or intestine with curious 
rumbling noises are sometimes met with. The commonest variety 
is the intestinal, and one sometimes hears these noises at dinner- 
parties in nervous young servant-maids waiting at table. Much 
less frequently we hear violent gastric borborygmi. One young 
girl whom I saw had constant, noisy to-and-fro gurghng in the 
upper part of the abdomen, like a steam-pump, and on palpating 
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the abdomen the stomach could be felt rhythmically cod.* 
and relaxing, blowing and aucldng air backwards and forwards 
through the pylorus. Tiiis phenomenon was so start hng to 
strangers that the unfortunate girl had to retire to her ovm room, 
if friends came to call on the family. Somewhat similar abdominal 
noises in another hysterical patient, a lad of 19, were apparently 
produced by spasmodic contractions of the diaphragm, for they 
ceased when he drew a deep breath and held it. 

The French patient who earned an honest living at a Parisian 
music hall by making musical noises with his anus was probably 
another example of visceral hysteria. 

We must also bear in mind the pseudo- pregnancies which now 
and then occur, in which spurious enlargement of the abdomen 
sometimes goes on to a spurious labour. Then " parturiunt montes, 
naacitur ridiculus mus "^all that is produced being, at the most, 
a small uterine cast. Phantom abdominal tumours can beat be 
differentiated from genuine ovarian or uterine enlargements by 
giving an anresthetic. when the abdomen at once collapses. 

It is sometimes more difficult to diagnose pseudo-appendicitis. 
Thus one patient whom I saw, aged 33, had had her abdomen 
opened twice in different London hospitals for supposed appendicitis, 
the symptoms beii^ those of recurrent pain and tenderness in the 
right iliac fossa, with constipation and vomiting. But she had 
ako right-aided hemi -anaesthesia, with loss of special senses all down 
that side. We were thus led to suspect the hysterical nature of 
the abdominal symptoms, and accordingly her next attack was 
cured by sal volatile, without laparotomy, and she has had none 
since. 

Hysterical diarrkcea sometimes occurs, as in the case of a public 
speaker who was often attacked in this awkward way just when 
his turn arrived to address the audience. 

Spontaneous hsemorrhages are very rare in hysteria, and no 
hiemorrhage should ever be diagnosed as hysterical unless all other 
causes can be excluded. But a cert:ain number of cases of pseudo- 
hiemoptysis and paeudo-htemateraesia occur. In one girl whom I 
watched, the phenomenon seemed to be produced by sucking of 
the gums ; in another it was apparently the result of pharyngeal 
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Buction. In both caaes, phyaicians of wide experience who saw , 
the case in consultation failed to discover any organic cause in the 
chest or abdomen. 

Sometimes a limb afiected by hysterical paralysis and aneesthesia 
may show abnormal vasomotor spasm, so that if pricked or cut it 
bleeds less freely than normal. 

Secretory phenomena also occur, though rarely, as for example . 



Fig. 182.— Case 




josraphi 



in blood-atained tears or blood-stained sweat, which may be 
unilateral. PoijTiria often occurs after a hysterical fit, whereas 
hysterical anuria or suppression of urine is ertremely uncommon. 

Certain akin affections occur in hysteria. Cutaneous hsemor- 
rbages are rare, if we exclude caaes of voluntary traumatism. Bed- 
sores do not occur. The gangrenous patches described as hysterical ' 
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gangrene are always self-inflicted, by means of caustics or other 
methods. Hysterical blue oedema sometimes occurs, especially in 
contractured limbs; it usually affects the skin over a joint and 
produces a degree of cyanosis and swelling, but this swelling does 
not pit on pressure. Dermographism is commoner in hysterics 
than in normal people. Fig. 182 is an excellent example in a girl 
with hysterical tremor of the legs in whom, when the skin was 
stroked with the finger-nail, a white raised wheal appeared and 
remained for an hour or more. This " factitious urticaria," or 
" urticaria scripta," unlike ordinary urticaria, does not itch. 

Hysterical cough is very conmion ; it is usuaUy loud and 
hacking, going on all day and ceasing during sleep. It is not 
accompanied by expectoration, and is commonest in young 
hysterics. We may have other peculiar modifications of respira- 
tion. Thus in a girl of 24 who had hysterical fits, expiration 
was a curious grunting noise of a bigeminal type — ^two grunts 
between each inspiration. We also meet with paroxysmal rapid 
breathing, sneezing, hiccup, and yawning. One girl aged 10, the 
subject of hysterical hemi-ansesthesia, yawned persistently for three 
weeks during her waking hours. She then stopped and had an 
attack of hysterical mutism lasting for two months. 

When hysteria occurs in childhood it is often mono- 
symptomatic and the ordinary hysterical stigmata are frequently 
absent. Girls are much more frequently affected than boys, 
even before the age of puberty. Perhaps the commonest 
s}rmptoms of hysteria in childhood are astasia-abasia, hysterical 
aphonia, and the various forms of habit-spasm. 

The diagnosis between hysteria and organic disease is some- 
times easy ; in other cases it is a matter of extreme difficulty. 
In doubtful cases special attention should be paid not only to the 
psychical symptoms but to the special senses, to the condition of 
the optic discs, to the type of anaesthesia which may be present, 
to the posture of the Umbs in cases with motor paralysis, and to 
the condition of the reflexes, especially the plantar reflex and the 
bladder functions. And we should never forget that hysteria and 
organic disease may coexist in the same case. 



LECTURE XXII 

ELECTRO-DIAGNOSIS AND ELECTRO-PROGNOSIS 

It is cot necessary to enter into a full discussion of the variona 
physiological phenomena produced by electrical stimulation of 
different tissues, still lees to discuss the nature of electricity itself 
or the rationale of its effects. It will suffice here to recall a 
few of the more practical pointa in the physiology of electrical 
stimulation. 

Clinically, electrical stimulation is of value chiefly in the 
examination of muscles and of motor nerves. Electrical examina- 
tion of sensory functions is of but httle practical importance, 
except perhaps when mapping out areas of loss of taste, where 
a mild galvanic current is an excellent gustatory stimulus. 

For diagnostic purposes the three most important forms of 
electricity are the faradic, interrupted, or induced current, the 
ffalvanic or continuous current, and tlie v3>Tant electricity, which 
is the result of discharging a powerful induced current through 
a Crookes' vacuum-tube, producing the well-known X-rays. The 
apphcation of this latter — so-called skiagraphy, though of great 
practical importance, does not specially concern the neurologist. 
We have to consider more particularly the faradic and the galvanic 
conents. 

To produce the galvanic current, we employ a galvanic battery 
{preferably a dry-cell battery, which can be carried about without 
spilling) and this battery must have sufficient electro -motive force 
or voltage to overcome the resistance of the skin, which is a bad 
conductor, and to stimulate the muscles and nerves underneath. In 
cities where there is an electric Ught system run by the continuous 
current, we can utilise this current to charge an accumulator which 
can be carried about, or we may use the current direct from the 
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main, provided we are careful to reduce the voltage sufficiently. 
This is accomplished by means of shunts, resistances, or rheoetats. 

Faradic, or induced electricity, is obtained by induction. In 
a faradic machine there are two coila of wire, concentrically placed 
— the primary coil within the secondary. When a galvanic 
current passes along the primary coil, there is produced, at the 
moment of closure and again at the moment of opening of the 
primary current, an instantaneous faradic shock in the secondary 
coil, no shock occurring during the period of flow of the primary 
current, so long as its strength remains constant. Within the 
primary coil there ia usually a bundle of soft iron wire, which 
becomes converted into a magnet when the galvanic stream flows 
round the primary coil. Now a magnet pushed within a coil pro- 
duces an instantaneous faradic or induced shock in that coil ; so that 
as the soft iron b alternately magnetised and then de-magnetised 
by the primary coil, we have the effect of the magnet superadded 
to that of the primary coil. We can vary the strength of the 
faradic shocks in the secondary coil in several ways, by pulling 
the iron bundle in or out, or by shding a cylindrical brass shield 
between the primary and secondary coils (the efiect on the 
secondary coil being greatest when no shield is interposed), or 
lastly, by having the secondary coil on a sliding sledge, so that we 
can pull the two coils apart. This last is the best and most deh- 
cate way of varying the intensity of the faradic shocks in the 
secondary coil. 

We apply the electrical current to muscles and nerves by means 
of metal electrodes of various sizes, some flat and disc-like, others 
with rounded bulbous ends. The metal surface of the electrode 
should be covered with chamois-leather. The electrodes are 
screwed on to a holder, which must have a contact-key whereby 
we can interrupt the current at will. The chamois-leather should 
be soaked before use, and the skin should also be well moistened, 
in warm water to which a Uttle salt has been added, to render it a 
better conductor. The salt, however, spoils the leather, which 
must in consequence be frequently renewed. 

We should have a galvanometer in the circuit of the galvanic 
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current, so as to meaaure the strengtli of current which pes^ 
trates the tissues. And there should slso be a commutator or 
sUding switch, whereby we can reverse the direction of the current. 
The galvanic battery should be fitted with a coOector whereby 
we can switch in the different cells, one by one, gradually in- 
creasing the strength of the current, 

In testing the electrical reactions of muscles, one elec 




Fio. 184.— Motor Pointa of Abdoniioal Wall. 

should be placed on the spot we desire to stimulate, whilst t 
other is placed on some far-distant " indifferent " spot, where any 
muscular contractions that may occur will not interfere with the 
part we are observing. Thus the indiflerent pole may be placed 
on the back of the neck, or on the front of the' abdomen, or the 
patient may sit upon it. or he may hold it in the opposite hand. 
We then fix our attention on the other pole which we are watching. 
To stimulate isolated nerves or muscles, the electrode should either 
be a small one, or we may employ the edge of a disc electrode, J 
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The patient must be placed in a good light, so that we can 
see the slightest movement of the muscle we are examining. Some- 
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Fig, 185.— Motor Points of Upper Limb. (Erb.) 

times by placing our finger on the tendon of the muscle, we can 
feel a contraction too faint to be visible. The patient should be 
made to relax all the muscle^ of the region which is under 
examination. And before applying the electrodes to the patient, 
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we should make it an invariable rule to teat the strength of the 
current on our own skin, to avoid startling him hj too violent a 
shock. 

Electro-Diagnosis. — ^We should commence with faradic shocks. 
Ordinarily these are produced in rapid succession by a vibrating 
Neefs hammer, "making" and "breaking" the circuit of the 
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Fig. 187.— Motor Points of Anterior Thigh Muscles. (Erb. ) 

primary coil. If these are too painful to be borne, we may often 
overcome the difficulty by loosening the spring of the Neefs 
hammer and making and breaking the primary current by moving 
the spring with our finger. This produces an isolated faradic 
shock, each time we press the spring into contact with or remove it 
from the screw. Such single shocks are often tolerated by a patient 
who cannot bear the ordinary series of shocks in rapid succession. 
, In children, however, it is sometimes impossible to get the patient 
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to submit even to single shocks, and it may be necessary in them 
to give a general antesthetic, in order to make an accurate electro- 
diagnosis. 

Whenever possible, we should compare the reaction of the 
suspected muscles with that of other muscles which are healthy, 




M. Eistrocnan. (outarbead) 
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preferably the corresponding muscles of the opposite limb. Of 
course, when the disease is bilaterally symmetrical, this is im- 
possible. An electrical examination, to be complete, would have 
to include observations on every accessible muscle and motor nerve 
in the body ; this, however, is practically unattainable, and we 
usually content ourselves with selecting a group of muscles in the 
affected area and testing each muscle carefully, both with faisdio 
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shocks and with the continuous current, commencing with the 
faradic 

Faradic Reactions. — ^Faradism stimulates a -muscle most 
efficiently, not by direct action on the muscle-fibres but through 



SeioHenerve 



M. biceps fern. Gong head) 



M, bicepe fem. (short head) 



Peroneal nerve 
M. gastrocnem. (outer head) 



M. •olooi 



M. fltxor hallooia longot 




j U. giutMus muiaai 



M addaotot, magniia 
M. semitendinosnt 

tf . semimeinbranoiH 



Posterior tibicU nerve 



M. gastrocnem. (inner head) 
BL soleus 



M. flexor digitor. comm. 
longDs 



Poeterior tibial nerve 



Fig. 189.— Motor Points at back of Thigh and Leg. (Erb.) 

the motor nerve. To stimulate an individual muscle by faradism 
we seek for the place where the nerve enters the muscle. 
This is usually a well-defined spot known as the " motor point " 
of the particular muscle. Faradism applied at such a "motor 
point " provokes a maximal contraction in that individual muscle. 
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The positions of the chief " motor points " are indicated in Erb's 
well-known diagrams (Figs. 183 to 189). A faradic shock of a 
given strength produces a much greater effect when applied at 
such a "motor point" than when applied directly over an in- 
different bundle of muscle-fibres. 

Besides stimulating individual muscles, we can stimulate whole 
groups by appljdng our electrode over a nerve-trunk, such as the 
ulnar or musculo-spiral. 

In testing faradic reactions we commence with feeble shocks 
and gradually increase their strength until we just get a con- 
traction of the muscle. We then compare this contraction with 
that produced by the same strength .of shocks applied to a healthy 
muscle, preferably the same muscle of the opposite limb, if 
available. 

Oalvanic Reactions. — ^The galvanic current stimulates a motor 
nerve-fibre at the moment of closure, and again at the moment 
of opening of the current, but not during the period of flow, so 
long as the strength of the current remains constant. In the case 
of muscle-fibres, galvanism stimulates them at closure and again 
at opening, and even throughout the whole period of flow, pro- 
vided the current be strong enough. Even when a nerve is 
degenerated, directly applied galvanism is still able to produce 
contractions in the muscle-fibres. 

The " pohr reactions " of a muscle to galvanism are of great 
clinical importance. Normally, in a healthy muscle, when we 
stimulate it with a galvanic current, not too strong, we get a 
brisk twitch at closure, then during the period of flow the muscle 
remains relaxed until the current is suddenly opened, when we may 
get another twitch at opening. The contraction at closure is 
greater if we stimulate with the kathode (negative pole) than if 
we employ the anode (positive pole). This is expressed by the 
formula KCC > ACC (kathodal-closure-contraction greater than 
anodal-closure-contraction). To verify this cUnically on a healthy 
muscle, we gradually increase the strength of our current by 
means of the collector. Meanwhile, we make an occasional double 
movement of the commutator, whereby the testing pole is 
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suddenly changed from kathode to anode and hack again. Pre- 
sently, as the current is increased in strength we find that at 
one position of this double movement we get a brisk twitch of 
the muscle, whilst in the reverse position we get none. The 
first twitch in a healthy muscle always appears at the kathode. 
Then if the current be still further increased, a twitch appears 
at both phases of the commutator, but the kathodal contraction 
remains the greater. As a matter of convenience it is best to 
employ a current just strong enough to give KCC, whilst as yet 
there is no ACC. Meanwhile we notice on the galvanometer the 
number of milliamperes of current which were required to produce 
the earUest twitch at closure. 

If the strength of the galvanic current be still further increased 
we obtain a twitch at opening, the anodal contraction being pro- 
duced first and the kathodal opening contraction last of all. The 
order of appearance of these different contractions in a healthy 
muscle, as the current progressively increases in strength, is there- 
fore as follows : KCC > ACC > AOC > KOC, and is indicated in 
the following ampUfication of the same facts : — 



1. Weak current 
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• • • 


• • • 
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4. Very strong current 
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Of these phenomena, we usually concern ourselves, for practical 
purposes, only with the first two, that is, with the contractions 
on closure, observing whether the kathodal closing contraction is 
greater than the anodal closing contraction, as it ought to be in 
health. 

To recapitulate, in a normal nerve-muscle organ we obtain a 
good contraction on faradic stimulation, whilst to galvanism there 
is a brisk twitch on closure, KCC being greater than ACC. 

Abnormalities in Electrical Reactions. — Sometimes the ex- 
citability of the nerve-muscle organ is increased, both to faradism 
and to galvanism. This condition of hyperexcitability is met with 
most typically in tetany, where both nerve and muscle are unduly 
easily thrown into contraction. Somewhat similar is the so-called 
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" neurotonic " reaction, described by Marina in certain cases of 
hysteria, and by Remak in patients with progressive muscular 
atrophy. This consists not only in excessive excitability both 
to faradism and galvanism, but also in a tendency for the muscle 
to remain in a state of tetanus for some time after the stimulus 
has ceased. The phenomenon is not provoked by stimulation of 
the muscle itself, but only by excitation of the nerve. 

We sometimes meet with simple diminution of excitability, 
both to faradism and to galvanism, but without alteration of 
polar reactions — ^that is to say, KCC remains greater than ACC. 
Such diminution of electrical excitability is met with in simple 
arthritic muscular atrophy, in the atrophy of disuse and also in 
the various myopathies, whether pseudo-hypertrophic or atrophic 
in type. 

Temporary loss of faradic excitability occurs in myasthenia 
gravis. The myasthenic reaction consists in the fact that after 
a certain number of faradic shocks, the muscle gradually reacts 
less and less, until at last it shows no contraction to the 
strongest faradic shocks. We wait a few minutes and then test 
again, when we find that the faradic excitabiUty has reappeared, 
but can again be exhausted in a similar fashion. The galvanic 
reactions of the affected muscles remain unchanged throughout 
the disease. 

During the paroxysms of the rare disease known as family 
periodic paralysis, the paralysed muscles are, for the time, totally 
inexcitable either by faradism or by galvanism. In the intervals 
between the attacks of paralysis, the muscles react normally. 

The myotonic reaction is met with only in Thomsen's disease 
(myotonia congenita). It consists in the fact that on faradic 
stimulation the muscular contraction persists for some time after 
the stimulus has ceased, as if the muscle, once contracted, could 
not relax. Moreover, in this disease galvanic stimulation of 
the muscle produces curious wave-hke contractions, and KCC is 
equal to instead of greater than ACC. 

Reactions of Degeneration. — By far the most important modi- 
fication of electrical reactions is the condition known as the 



ELECTRO-DIAGNOSIS 347 

" reactions of degeneration," or colloquially as R,D. This condition 
is present when the nerve-muscle organ has undergone degenera- 
tion, from disease or destruction of the spino-muscular motor 
neurone. As a result of such a lesion, the motor nerve-fibre dis- 
integrates within a few days and loses its power of conducting 
impulses. And the corresponding muscde-fibre undergoes important 
changes ; it loses its fibrillar or anisotropic element, the element 
which contracts with a brisk twitch, and which can be stimulated 
with a faradic shock ; whilst it retains only its sarcoplasm, a less 
excitable element, which contracts slowly and can still be stimu- 
lated by galvanism. 

In a typical case the phenomena are as follows : — ^to faradism 
there is no response, since the nerve has degenerated ; to galvanism 
the muscle-fibres still respond — ^in fact after a time they become 
hyperexcitable, contracting to a weaker current than in health. 
But their polar reactions are altered. The anodal contraction on 
closure is now equal to, or greater than the kathodal (ACC > KCC). 
Moreover, what is equally characteristic, the response of the 
muscle is no longer a brisk twitch ; it is a slow, sluggish, almost 
vermiform movement. If a nerve be divided, the reactions of 
degeneration do not appear at once. It is only after some ten 
days or so that they develope. Once established, the reactions 
of degeneration persist, unless the nerve regenerates and re- 
establishes a connection between the muscle and the motor nucleus. 
In the process of recovery, voluntary motor power reappears before 
faradic excitabiUty returns. In many cases recovery does not take 
place and the nerve-muscle organ remains permanently degene- 
rated, as, for example, where the motor nucleus in the cord or 
medulla is destroyed, or where a nerve-trunk is completely divided 
and its ends have not been united. 

In certain cases we meet with a partial or incomplete reaction of 
degeneration. This consists in a sluggish contraction to galvanism, 
ACC being greater than KCC, but the reaction to faradism is not 
lost, but only diminished. This indicates a less severe injury of 
the nerve-fibres than if typical R.D. be present. 

Sometimes we have mixed reactions, where some fibres of a 
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muscle retain their normal reactions whilst adjacent fibres have 
reactions of degeneration. This is best exempUfied by cases of 
progressive muscular atrophy where degenerated muscle-fibres are 
interspersed amongst the healthy. 

To sum up, then, the presence of R.D. always indicates a lesion 
somewhere in the lower or spino-muscular motor neurone. We 
should be careful to wait ten days or a fortnight from the onset 
of the paralysis, before giving this verdict, inasmuch as we have 
seen that it takes some time for degeneration to become estab- 
Ushed. R.D. occurs in lesions of peripheral motor nerves, also in 
gross nuclear diseases such as acute anterior poUomyeUtis, haemor- 
rhage, or thrombosis in the anterior comua or motor nuclei. Mixed 
reactions, on the other hand, are found in progressive muscular 
atrophy and in bulbar palsy, where the nerve-ceUs of the motor 
nuclei are picked out one by one, leaving adjacent nerve-cells 
unaffected. 

Electro-Prognosis. — In many paralyses due to organic lesions 
of peripheral motor nerves, of which the commonest instance is 
that of a neuritis of the facial nerve, it is of importance to be able 
to estimate not only the degree of degeneration which has occurred, 
but also the prospects of recovery. To make an accurate prognosis 
we must wait at least ten days, and preferably a fortnight, before 
making our investigation, so as to allow time for degenerative 
changes to have occurred. Electrical examination at any earUer 
date is practically valueless for purposes of prognosis. If, after a 
fortnight's motor palsy — say, in a case of Bell's paralysis — ^we get 
typical R.D., the degeneration of the nerve is severe and recovery 
will not commence for three months at least, possibly not for a year, 
and the patient may even remain permanently paralysed. And 
at the best, if recovery does occur, it will probably be imperfect 
and associated with some contracture. If a partial R.D. be 
present, the prognosis is less grave and recovery may be expected 
within six or eight weeks. If the reactions be normal, or if there 
is simply a diminution to faradism and galvanism, but without 
polar changes, recovery may be looked for in from three to six 
weeks, or even sooner. 



LECTURE XXIII 

THE GEREBRO-SPINAL FLUID 

In the adult, the spinal cord terminates at the level of the lower 
part of the first lumbar vertebra. Below that level the arachnoidal 
sac extends as a hollow cavity as low down as the second sacral 
vertebra (see Fig. 190). There is thus a considerable extent of 
arachnoidal cavity devoid of spinal cord, occupied simply by the 
roots of the cauda equina and by the cerebro-spinal fluid which 
bathes them. From this region we can withdraw cerebro-spinal 
fluid without risk of injury to the spinal cord. In order to do 
so, we enter the cerebro-spinal pond from behind, somewhere 
between the laminsB of the second lumbar and the second sacral 
vertebra. The cerebro-spinal fluid, secreted by the epcDdyma 
covering the choroid plexuses, receives various products of meta- 
bolism of the nerve-centres, and may participate in lesions of 
these centres or of their meninges. 

The two widest inter-laminal spaces are the one between the 
third and fourth, and the other between the fourth and fifth 
lumbar laminse. Of these we usually select the space between the 
fourth and fifth laminae, because, as a rule, it is slightly the larger. 
These two inter-laminal spaces are very easily found as follows : we 
draw a horizontal Une across the patient's back, at the level of the 
highest margin of the iUac crests. This line intersects the vertebral 
column at the tip of the fourth lumbar spine. We make our 
puncture immediately below this spine (Fig. 191). 

We use an all-glass syringe which is readily steriKsable, on 

which to mount our needle. The needle itself is made of platinum 

and iridium, so that it can be boiled without rusting, unlike a 

steel needle. The needle must be long enough to reach into the 

arachnoidal sac, and yet short enough to stop short within the 

sac without penetrating to the dura on the far side. For this 

a49 
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purpose the most convenient length of needle is about eight centi- 
metres, or just over three inches. 

Ab to the patient's posture during the operation of "Inmbar 
ptmctnre," he may be Ij'ing on a bed or couch, in the left lateral 
position, with the knees and shoulders approximated. But it is 




Fig. 190.~(AIter Raymond.) Diagram of lower end of vertebial 
column aod its relations to the spinal coid and cauda eqaioa. 
The douhle-sbaded portion of the cord is the conns tenninalis, 
with which the filum terminale is continuous. 

better, if possible, to have him sitting on a low seat, stooping 
well forwards, with his knees separated, his anns hanging loose, 
and his hands touching the ground. In this way the lamime are 
separated to their utmost extent (see Fig. 191). 

We carefully sterihse the skin at the site of puncture and render 
it anffisthetic by means of a apray of ethyl chloride. The operator 
places his left index finger on the fourth lumbar spine as a guide, 
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and with bia right hand pushes in the needle, about half an inch . 
below and half an inch to the right of this spotj so as to avoid the J 
dense interspinous hgament, directing the point of the needle ' 
horizontally forwards and a httle inwards. The ligamentum 
subflavum, deep in, between the laminoc, is somewhat resistant, 
and the needle is felt to be checked here. But we push firmly 
on, if no bone is struck, and suddenly the needle penetrates the 
ligament and dura-arachnoid and is now in the arachnoidal sac 




Fig. 191.— Lu 111 



(see Fig. 192). If we strike on a lamina instead of the ligament, 
we withdraw slightly and try a point above or below. 

Sometimes during the operation the patient feels a sudden, 
sharp pain shooting down his right thigh and leg. This simply 
means that our needle has touched one of the roots of the cauda , 
equina ot route, and is of no other significance, 

We now detach the syringe and allow the cerebro-spinal fluid 
to escape through the needle, collecting from 3 to 5 c.c. in & 
sterihaed test-tube. It is better not to employ suction by the 
syringe, unless some difficulty be experienced in getting the fluid 
to run. The pressure of the fluid as it escapes may be measured, 
if desired, by means of a rubber tube with a manometer attached. 
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Normally the fluid trickles out slowly, drop by drop. The first 
few drops should be discarded, since they may be stained by the 
admixture of blood from our needle wound of the superjacent 
tissues 

Occasionally it happens that even when we have successfully 
penetrated within the hgamentum subflavum, no fluid will flow. 
This is usually due to the blockii^ of the needle by a small plug 
of blood-clot or shred of muscle or connective-tissue, during the 
process of puncture. Or it may be due to the floating of one of 
the Cauda equina roots against the end of the needle. Such con- 




ditions are easily rectified by passing a sterilised stilette along the 
needle, to clear it. Sometimes it happens that the needle pierces 
the hgamentum subflavum but pushes the spinal theca in front of 
it, so that, even though the stilette shows the needle to be free from 
obstruction, no fluid comes. In such cases it is best to withdraw 
the needle and puncture at the next space above. 

Sometimes the intrathecal pressure is increased, so that the fluid 
escapes in a jet, instead of drop by drop. This occurs chiefly in 
intra-cranial tumours and in the various forms of meningitns, 
although even in these conditions an increased pressure of fluid 
in the lumbar region is by no means constant, for sometimes in 
meningitis there is occlusion of the foramen of Uagendie, or of 
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the loramina of Key and Retzius, cutting off the intra-ventricular 
from the spinal pond. 

The fluid may be accidentally mixed with blood from the 
wounding of an arachnoidal vein during the puncture ; this is 
an accident which cannot be foreseen. In most cases such bleed- 
ing clears up after a few seconds, the fluid becoming progressively 
clearer and clearer. But admixture of blood also occurs in cases of 
pre-existent subarachnoid hasmorrhage, cerebral or spinal, as in frac- 
ture of the skull, intra-ventricular hEcmorrhage, or in trauma of the 
spinal cord. We can sometimes distinguish between hsemorrhage 
due to the local pimcture and hiemorrhage which results from 
a previous iiitra-thecal lesion. We do this by centrifuging the 
fluid. In local bfemorrhage due to puncture, the blood corpuscles 
fall to the foot of the centrifuge -tube, leai'ing the superjacent 
fluid clear and limpid, whereas in a pre-existing cerebral or spinal 
hcemorrhage the fluid (which during its flow waa equally tinged 
from start to fijiish, and generally less deeply tinged than in local 
heemorrhage), remains of a yellow colour even after centrifuging. 

The withdrawal of a small quantity of cerebro-spinal fluid in 
most cases causes the patient no discomfort. But in a small pro- 
portion of cases he may complain of severe headache, appearing 
an hour or two later. This is usually in patients who have been 
waliing about as usual, and the headache can generally be pre- 
vented by recommending the patient to rest for a day or so, or at 
least to avoid physical exertion. 

Kormal cerebro-spinal fluid is colourless, like water. It has a 
specific gravity of 1006 to 1008. Cliemically it is alkaline, contains 
a trace of serum-globuhn and of albumose, and also a substance 
which reduces Fehling's solution. Microscopically it contains a few 
large, flat, endothehal plates, and perhaps an occasional lymphocj^. 
It contains no organisms. 

The Diagnostic Significance of Cerebro-spinal Flaid.— For 
diagnostic purposes, the fluid may be examined in various ways, 

(1) Physical Charaders. —Instc&d of being clear and limpid 
like water, the fluid may be turbid and cloudy, or even purulent, 
as in some eases of meningitis. In severe jaundice it has been 
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observed to be yellow and clear, whilst in cases of haBmorrliage 
either into the brain or cord, as we have mentioned, it may be 
blood-stained. 

. In cases of sudden hemiplegia, we are sometimes in doubt 
whether the lesion is haemorrhage or thrombosis. And the diagnosis 
between these two conditions may be very difficult. But the treat- 
ment of the two is diametrically opposite. In the case of thrombosis 
we stimulate, whilst in cerebral haemorrhage we try to lower the 
blood-pressure and diminish the force of the heart. If in a doubt- 
ful case we perform lumbar puncture and obtain blood-stained 
fluid, the diagnosis may be much simphfied. I have performed 
lumbar puncture in a comatose patient moribund from cerebral 
thrombosis and obtained normal clear fluid. In traumatic cases 
it is of even greater value in indicating the presence of intra-cranial 
haemorrhage. Cathcart of Edinburgh ^ recorded a case in which, 
after a head injury, examination of the cerebro-spinal fluid helped 
to settle the diagnosis of intra-cranial haemorrhage. He trephined, 
tied the ruptured aitery, and saved the patient's life. 

The freezing-point of the cerebro-spinal fluid has been studied 
by various observers : — so-called cryoscojnc examination. Widal, 
Sicard, Ravaut," and others have recorded a lowering of the freezing- 
point in certain diseases such as meningitis, tuberculous or other- 
wise. But, on the whole, cryoscopy of the cerebro-spinal fluid 
has not been of great practical value. 

(2) Chemical Characters, — ^These are of some value. Thus, for 
example, an excess of albumin is found in acute meningitis, and 
in general paralysis of the insane. If fibrin is found, this also is 
pathological. Guillain and Paraut ^ recorded some interesting 
observations on the cerebro-spinal fluid in cases of general 
paralysis of the insane. When normal cerebro-spinal fluid is 
boiled, the albumin coagulates and the fluid becomes slightly 
opalescent. If the globulin be precipitated by adding a saturated 
solution of magnesium sulphate, the fluid filtered, and the clear 
filtrate again boiled, it should remain clear. In general paralysis 

^ Scot. Med. and Surg. Joum.., Edinburgh, 1902, p. 145. 
' Compt. rend. Soc. de Biol., Paris, Auguat 20, 1900. 
» Rev. Neurol, Paris, April 30, 1903. 
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of the inaaoe, however, the second boiling yielded a characteristic 
precipitate in every case out of a series of sixteen general 
paralytics examined by these observers. 

Another chemical point, which my colleague, Dr. Hebb, in- 
vestigated in a number of my cases at the Westminster Hospital, 
was as to the presence of cholin in the cerebro-apinal fluid. Nor- 
mally chohn is not detectable in any appreciable quantity. But 
in organic degenerative diseases of the nervous system, cbolin may 
be demonstrated in the blood and cerebro-spinal fluid, and can be 
crystalliaed out as a combined platinum salt, according to the method 
of HaUiburton and Mott. Thus, for example, Hebb obtained 
cholin -platinum crystals from the cerebro-spinal fluid in cases of 
cerebral haemorrhage, syringomyelia, diBseminated sclerosis, Sk. 
This test might occasionally be of value in the diagnosis between 
hysteria and gross organic disease. But it is somewhat too com- 
plicated and technical for ordinary clinical work. 

(3) Bacteriological Characters. — These are chiefly of vi^ue in 
cases of meningitis, to determine the particular organism caus- 
ing the disease. Thus, for example, in epidemic cerebto-spinal 
meningitis the meningo-coccua {dtplocoams itUTa-ceUularis) is found ; 
in tuberculous meningitis, the tubercle bacillus ; and in other 
varieties of meningitis we may And staphylococci, streptococci, 
pneumococci, and so on. But we should remember that failure to 
discover tubercle bacilli does not necessarily exclude tuberculous 
meningitis, though their presence would confirm such a dii^nosis. 
In doubtful cases inoculation experiments on guinea-pigs are of 
value. 

{4) Microscopic Characters. — Clinically, microscopic investiga* 
tion has proved by far the most valuable mode of examination of 
the cerebro-spinal fluid. A good routine method is to centrifuge 
a given quantity of the fluid, say 5 c.c. for five minutes, so as to 
collect into a small deposit all the cellular elements which may be 
present. We then carefully decant off all the superjacent fluid, 
turn the empty tube upside down and scrape the bottom with 
a fine capillary pipette. In this way we collect the sediment, 
which la transferred to a shde, fixed by beat, stained by methyl 
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wrta tift ciicTcscope. In rare caass we ecaj £nd paasies. Thus, 
for -tiaELpi*, CastieriAri fooz^ the characcerissac tzTpanosome of 
•Iwrping-siftfaiftSe Lsot odj in the bkK*i of sicii patients but abo 
in thft c<?rebr<>-«pinal finii This was so in every one of his 
thirtr-two casts aDd also of fortr cases examined bv Brace.* In 
fact, it is easier to idordfT the trypanoeome in the cerebro-spinal 
fluid than in the blood, where it is Hkelv to be obscured bv blood 
corpuscles. In a few cases of malignant growths of the spinal cord 
or of its meniriges, tnmour-cells have been found in the fluid. But 
this is inconstant, though tnmour-ceUs. if present, would hare a 
high positive diagnostic value. 

Bv far the most valuable point to be determined microscopically 
is the firesence or otherwise of leucocytes, observing not only their 
number but their type. This is the so-caDed cyto-dia^osia. 

Normal cerebro-spinal fluid contains no polvmorpho-nuclear 
leucocjles and only an occasional small mono-nucleated lymphocyte, 
with now and then a few endothelial plates. Examination of the 
centrifuged deposit with a magnification of 400 diameters, accord- 
ing to the technique already described, should show an average of 
nr;t more than two or three lymphocytes to the field. Sometimes 
we find no cells of any sort. But in certain organic diseases of 
the central ner\'ous system or its membranes, there may be a 
large excess of leucocjles — polymorphs or monomorphs. Briefly 
stati^l, in cases of acute microbic infection of the brain and 
misninges, especially the suppurative varieties, we find a poly- 
nuclear leucfxjytosis, where the leucocjrtes are mostly polymorphs, 
with H^nne large monomorphs as well. In acute infective menin- 
gitis, when recovery sets in, the polynuclear leucoc3i:e8 in the 
(jerebro-Hpinal fluid diminish in number and become replaced by 
Iyrn[)hrK'yte8. These latter in turn disappear as convalescence 
becomes complete. 

If a l)rain abscess be present without implication of the 
superjacent meninges, as sometimes occurs, the cerebro-spinal fluid 
shows no excess of leucocytes. Examination of the fluid is there- 

> lirii. Med, Journ,, London, November 21, 1903. 
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fore a valuable means of distinguisliing between meningitis and 
brain abscess. Both in brain abscess and in meningitis a blood- 
count shows a great excess of polymorphs in the blood : these may 
number from 10,000 to 25,000 or more, instead of from 8000 to 
10,000 per cubic millimetre as in health, the leucocjrtosis of the 
blood being higher, as a rule, in meningitis than in brain abscess. 

But in subacute and chronic affections of the meninges, whether 
tuberculous, syphilitic, or otherwise, also in certain chronic de- 
generative diseases of the central nervous system, we find a 
lymphocytosis, i.e. an excess of small monomorphs, sometimes 
accompanied by a small proportion of large monomorphs. In 
functional nervous diseases the fluid is normal. 

Let us study some illustrative cases. One case was an example 
of epidemic cerebro-spinal meningitis in a man who was comatose 
and apparently moribund. The cerebro-spinal fluid was under 
excessive pressure, of turbid appearance, and showed microscopi- 
cally an average of 87*3 polymorphs to the field. Within many 
of the leucocjrtes the meningo-coccus was readily distinguished. 
The withdrawal of about an ounce of fluid caused marked improve- 
ment in the symptoms and the patient made a good recovery. 
Another case was that of an officer who had chronic otitis media 
on the left side. He rapidly developed mental dulness and slight 
aphasic symptoms, with some fever. In his case the fluid was 
turbid, and showed no fewer than 371 polymorphs to the field. 
Operation was at once undertaken and an inflamed area of brain 
tissue was exposed in the temporo-sphenoidal lobe. No abscess 
was found. The symptoms rapidly subsided and the patient made 
a complete recovery. 

As an instance where the cerebro-spinal fluid was normal may 
be mentioned the case of a child, in whom, as is so often the 
case, a deep-seated pneumonia was ushered in by head symptoms 
simulating meningitis. There was marked headache, some head- 
retraction, and squint. Moreover, an elder child in the same 
family had previously died from meningitis, and the parents were 
therefore in considierable anxiety as to the possibility of a second 
case. The cerebro-spinal fluid, however, showed no excess of cells. 
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Meningrri* ^wis tbfrefore trSsJj. and an eDCoan^ng prognosis 
was giver- wikfc proT«d «)?r«t. 

With regmrd to tbe cases of hm^izisomoss^ the most strildiig 
resuks are those oliserred in g<«K7aI paialvsds of the insane and 
in tabes dorsaH*. The Ivmphocrtoss in these two afiections 
(which are essentianT the same disease etioIogioaDy, and which 
clinicaDv are not infre<:jTientIj combined in the same patient) is 
more marked than in any other form of organic nervous disease. 
Thus in a series of eleven cases of genera! paralysis examined by 
me,^ the average number of lymphocvtes to the field was 127*5 
per field, the lowest count in any one case being 26'6, and the 
highest 4-Sl. In my series of twenty-rwo tabetics, the lowest 
count was 36. the highest 316. and the average number per field 
for the whole series was 131*4. This closely approximates to the 
average for general paralysis. 

A point of importance noticed in these cases of tabes and 
general paralysis is that not only was Ivmphocvtosis present in 
every case without exception, but it was often extremely marked 
when the other symptoms of the disease were ver}'' slight. Thus, 
for example, one tabetic patient had no ataxia and the knee-jerks 
were still present ; but the ankle-jerks were lost and the cerebro- 
spinal fluid had 214 lymphocytes to the field. The same applies to 
general paralysis. One patient with 481 lymphocytes to the field 
was an early case, with practically no mental symptoms, simply 
a slight loss of memory and a histor}' of transient aphasia and 
weakness of the right hand following an attack of imconsciousness 
— a " congestive attack " ; he had also slight fibrillary tremors of 
the face. 

We therefore possess in the cytological examination of the 
cerebrri-spinal fluid a valuable and apparently a constant means of 
n^cognising tabes and general paralysis in their earliest stages. If 
no cxcoHH of lymphocytes is present, these two diseases can be 
confiih'ntly excluded. 

A further point of interest is that the lymphocytosis in tabes 
and general i)araly8is is uninfluenced by the most energetic anti- 

1 Edin. Med, Joum., 1906, p. 429. 



THE CEREBRO-SPINAL FLUID 369 

specific treatment. In several of my cases, the fluid was examined 
at intervals of a month, the patient in the interval having had 
daily hjrpodermic administrations of mercury; yet the lympho- 
cytosis remained unchanged in its intensity. This is in marked 
contrast to what occurs in active syphiUtic lesions. Thus, for 
example, in a case of gumma of the spinal cord, the lymphocytes, 
which numbered 52*6 on admission, were reduced after three 
weeks' treatment to 16'1, and the patient, who was totally para- 
plegic and anaesthetic in the lower limbs on admission, was 
discharged in a couple of months able to walk, without ana^hesia 
and with the sphincters under control. 

Another point of importance is that s)^hiUs by itself, unless 
an active syphihtic lesion attacks the central nervous system, 
produces little or no excess of lymphocytes in the cerebro-spinal 
fluid. Thus in my series of twelve cases, in the five secondary 
cases the average number of lymphocjrtes was 2*7, that of 
the six tertiary cases was 0*9, the twelfth case being one of 
a man who had a s)rphilitic chancre twenty-six years before. 
The tertiary cases with active s)rphilitic lesions, such as gum- 
matous ulcers, rupia, and so on, had more cells than the others, 
but even in them the number was less than the average of the 
secondary cases. 

We thus see that the presence of a large lymphocytosis in a 
patient who has had syphilis, is of grave significance and indicates 
serious organic disease, either syphilitic disease of the central 
nervous system, or, if very marked, tabes or general paralysis. 
In such cases we should carefully examine for other signs of organic 
disease, especially for Argyll-Robertson pupils, early optic atrophy, 
alterations in the reflexes, and sensory changes. And even if no 
other sign of organic disease be present, the presence of lympho- 
cytosis of the cerebro-spinal fluid is an indication for the most 
energetic anti-specific treatment, in the hope, perhaps, of preventing 
subsequent developments. 

The presence of lymphocjrtosis in tuberculous meningitis is 
readily understood, also that which occurs in tuberculous tumours 
on the surface of the brain. It is more diflBcult at present to 
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account for the occasional excess of lymphoc3rtes in cerebral 
neoplasms. Thus one case of glioma of the centrum ovale had no 
fewer than 75 lymphocytes to the field, a count which led one 
to expect a tuberculous mass, there being no possibiUty of syphilis. 
And yet the autopsy showed a glioma which had in no way 
approached the meninges, and where a haemorrhage into the 
substance of the tumour ultimately caused death by bursting 
into the lateral ventricle. 

Therapeutic Applications of Lumbar Puncture.— Lumbar 
puncture was originally introduced by Quincke for the purpose 
of relieving intra-cranial pressure in tuberculous meningitis. This 
it does for the time, though it cannot, of course, be more than a 
paUiative measure. In one case of mine, however, the patient, a 
young man, comatose and apparently moribund, regained con- 
sciousness for a day, after the withdrawal of 22 cc. of cerebro-spinal 
fluid. At the time of punctuie the fluid was allowed to flow until 
the increased intra-thecal pressure fell to normal. The importance 
of this procedure, not only on sentimental but possibly on medico- 
legal grounds, is ob\4ous. 

In other forms of meningitis associated with a polynuclear 
leucocytosis (apart from septic cases secondary to bone diseases), 
especially in epidemic cerebro-spinal meningitis, good results 
have been obtained by the injection of antiseptics, after withdrawal 
of a corresponding quantity of cerebro-spinal fluid. For this 
purpose, a 1 per cent, solution of lysol has been found satisfactory, 
10 cubic centimetres being introduced at each sitting. 

In intra-cranial pressure due to other causes, as, for example, 
in cerebral tumours which are inoperable or inaccessible, limibar 
puncture is sometimes of distinct benefit by diminishing the pres- 
sure and thereby relieving headache, vertigo, and other s5nnptom8. 
Hitherto to relieve intra-cranial pressure and to diminish optic 
neuritis it has been the custom to trephine the skull as a pallia- 
tive measure. But lumbar puncture is quicker, simpler, and less 
dangerous than a major cranial operation. I have performed it 
in three cases of intra-cranial tumour where the symptoms pointed 
to deep-seated cerebellar disease. In all of them the headache 
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and vertigo were greatly relieved for several weeks after the punc- 
ture, and an opportunity was afforded of studjang the patient's 
focal symptoms with a view to subsequent removal of the growth. 
In intra-cranial growths, however, we must be careful not to 
withdraw too large a quantity of cerebro-spinal fluid, lest sudden 
diminution of pressure cause a haemorrhage into the tumour (a 
result, by the way, which sometimes occurs after a palliative 
trephining). In a case recorded by Masing ^ this actually occurred ; 
but in his case the fluid was allowed to run for quarter of an hour 
and no less than 10 cc. were withdrawn. I have had under my 
observation several cases of persistent tinnitus and giddiness, of 
many months' duration, in which a single lumbar puncture with 
the removal of less than 10 cc. of fluid permanently reUeved the 
condition. We must, of course, be careful to ehminate all the 
ordinary causes of tinnitus and giddiness, aural or otherwise, before 
resorting to this treatment. In fractures of the base of the skull, 
the coma may be reheved in a remarkably short time by the with- 
drawal of cerebro-spinal fluid. I saw such a patient after a 
carriage accident, in whom lumbar puncture was followed by rapid 
improvement. The procedure may be repeated several times on 
successive days, if necessary. 

Cases of urflemic coma and convulsions, and of puerperal 
eclampsia, are often reheved in a striking manner by lumbar 
puncture, and in several instances the patient's hfe has un- 
doubtedly been saved by this means. For example, McVail " 
records two cases of acute nephritis in which, notwithstanding 
energetic treatment by purgatives, hot-air baths and pilocarpin 
to induce free perspiration, coma and convulsions intervened. 
Lumbar puncture was performed, 6 or 8 drms. of cerebro- 
spinal fluid were withdrawn, and within three or four hours the 
coma passed off, the convulsions ceased, and both patients ulti- 
mately recovered completely. Cases such as these raise the 
question as to whether the headache, coma, and convulsions in 
nephritis are really caused entirely by " ureemic poisoning " of the 

1 Neurol, Centralbl, 1904, p. 1116. 
* Brit. Med. Joum., London, 1903, vol. ii. 
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brain-centres, or whether they may not be largely due to a sodden 
increase of intra-cranial pressure — ^part of the general oedema. 

Again, in cases of tetanus, we know that the tetanus poison 
has a selective action on the motor nerveKrells of the spinal cord 
and brain. And therefore, in addition to removing the tetanus 
bacilli at the site of inoculation, by excision of the original wound, 
we endeavour to neutralise the toxin bv means of antitoxin. 
This is sometimes administered hypodermically ; but it is much 
more efficacious, as Boux and others have shown, if injected into 
the cranial cavity through a small trephine opening, and some 
remarkable recoveries have followed this method of treatment. 
But the procedure is not free from danger. In one case at least, 
the patient died of cerebral abscess at the site of the trephine 
opening eight weeks afterwards, long after all symptoms of tetanus 
had disappeared. It is easier and better to administer the anti- 
toxin (with perhaps the addition of /3 eucaine and morphine) by 
means of a lumbar puncture needle. Str^xlmine poisoning is also 
successfully treated by intra -thecal administration of eucaine. It 
may be necessary to give a general anaesthetic before the first 
intra -spinal puncture, to relax the opisthotonos. 

Within the last few years, injection of cocaine or of stovaine by 
lumbar puncture has been a somewhat popular procedure amongst 
surgeons, to induce spinal anaesthesia for the purpose of perform- 
ing operations on the lower limbs or the lower part of the trunk. 
The patient in these cases remains conscious throughout the major 
operation. Such a procedure, however, should be reserved for 
very special cases, such as acute abdominal conditions where a 
general anaesthetic is particularly dangerous, since, from the 
patient's point of view, complete unconsciousness is preferable to 
the mental strain of remaining conscious whilst an operation is 
being performed on his anaesthetic legs. Moreover, there is a 
risk of the spinal anaesthetic ascending too high, to the medulla 
and paralysing the vital centres there. This has actually occurred 
in some cases. 
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Abdomrn — 

Motor pfiintB of wall ol (Erb's 

diagram), 338 
Referred pains in, lSl-152 
Abdominal reflex — aignificance of its 

abaence, 269 
Abdomin^ sympathetic, diseases of — 
Skin, pigmentary changes in, 299 
ViBceral dlBorders due to. 298-99 
Abductor hallucis muscle, 27 
Abductor palsy of larynx, 138 
Abnr.rmHl movcmentB in the diag- 

noeiH of nervons dineaMV, 30, 42 
Abjtwssea — 

Brain, cerebro- spinal fluid in, 

358-357 
Cortical, fits due to, 60 
Headache due to intra-cranial, 
146. 147 
Absinthe- poisoning, coma and con- 
vulsions from. 68 
AchilleB-jerlt. 278. 277 
Achromatopsia, 100 
Acromegaly, 100, 101, 247, and notf. 

248, 258 
Active muscle-sensation. 158 
Acute decubitus, 263 
Acute yellow atrophy, coma of. 62 
Addison's disease. 209 
Adductor muscles of larynx, paralysis 

ot, 139 
Adductor muecles of thigh, 27 
Adiposis dolorosa (Dorc urn's disease), 

247 
Aerophagy, 331 

Afferent impulses, 3 ; diagram of, 13 
Agraphia. 81, 80, 87. 88 
Albinism, nystaEinuH in, 108 
Albumin, excess of, in cerebro -spinal 

fluid. 354 
Albuminuric retinitis. 102 
Alcoholism, chronic or temporary — 
Articulation of, 92 
Ataxia in. 223 
Coma and convulsions of, 50-5i, 

58 
Gait in. 241 

Men and women, results in, 41-2 
Nervous disease, as a fai^tor in. 



Paralysis of. 127 
Qujnquaud's test of. 70 
Sunstroke and. 52 
Toxic vertigo from, 132 
Tremor of. 69-70 

Alexia. See Visual Aphasia 

AUocheiria, 181. 322 

Alopecia. 258 

Alternate paraly si 8. 170, 183 

Amblyopia, crossed, 30, 32, 99, 100, 
320 

Amyotrophic lateral sclerosis, 6fi. 91, 



Headache of, 145, 147 

Mydriasis in, 104 
Optic neuritis in, 102 
Primary tlu'ombosis of sinuses 
in, 49 
iBPsthesia — 
Cutaneous, 28. 103 
Diagnosis of nervous diseases, in, 

40, 42 
Diasocinted, 1«3. 189-170 
Fifth nerve paralysis, of, 117-1 18 
General description of, 166 tl»cij. 
Hemi 'anesthesia — 

Capsular. 187 

Crossed. 188 

Hysterical. 1 
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, 187 



Hysterical. 108, 314-318; mode 
of disappearance, 317. 319 

Mapping out areas of. 160 

Para-antesthesia. 163 

Peripheral neuritis, from, 156 

Peroneal. 163 

Radial, 103 

Spinal, mode of inducing. 3(12 : 
due to spinal lesions. 168-169 ; 
to incomplete lesions, 169-170 

Tabetic, 171-172 

Taclilc. 183 

Thermo-, 163 

Topo-antesthesia, 161 

Tubercula dolorosa, in, 158 

Ulnar, 163 

Universal — 

Hysteria, in — diagram ot 
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Anal reflex, internal, 282, 284 ; super- 
ficial, 269, 272 
Analgesia, 163 
Anatomical diagnosis, 43 
Aneurisms, intra-cranial, 128 
Angina pectoris, 151, 298 
Angio-neuroscs, 41, 299 et aeq. 
Anidrosis, localised, 290-291 
Ankle-clonus, 239, 279, 280 ; pseudo- 
clonus, 279, 330 
Ankle-jerk, 154, 273. 276, 277 
Anorexia nervosa, 247, 331 
Anosmia, 39, 60, 97 
Anterior commissure, 12, 29 
Anterior comua — 
Lesions in — 

Bulbo-cavemosus reflex, loss 

of, from, 272 
Loss of deep reflexes due to, 

278 
Motor palsy due to, 186-188 
Posture in locedised lesion, 
227 
Motor tract through, 3, 10, 21 
Anterior comual cells, 2, 3, 21, 66 
Anterior fossa of skull, injuries of, 

97 
Anterior nerve roots. See Spinal 

Nerves — Roots 
Anterior spinal artery, loss of deep 

reflex in blocking of, 278 
Antrum of Highmore, empyema of, 98 
Anuria, 333 
Aortitis, 151 
Aphasia — 

Causation, 80-82 
Definition of, 79, 80 
Dysarthria distinguished from, 89 
Emotional condition with, 41 
Investigation of, scheme for, 82- 

84 
Motor. tSee Motor Aphetsia 
Sensory. See Auditory Aphasia 

and Visual Aphasia 
Temporary, 82 
Total, 88 
Aphemia, 81 

Aphonia, hysterical, 95, 310-311, 334 
Apoplexy, diagnosis of, 44, 47, 354 
Appendicitis, 269, 332 
Arachnoidal sac, 349 
Argyll-Robertson pupil, 105 
Arm, upper, myopathy in, 205-207 
Arsenical poisoning — 

Cutaneous effects of, 256, 258 
Multiple neuritis due to, 197 
Arteries (for particular arteries see 
their names) — 
Brain, of, 31-35 ; diagram of, 33 
Cerebellar, 35 
Cerebral, 31 
Intercostal, 35 
Lenticular, 34 
Lumbcu:, 35 



Perforating, 34 
Spinal cord, of, 35-36 
Vertebral, 31, 35 
Arthropathies, 261-267 
Articulation — 
Defects of — 
Ataxia, 92 

Deaf-mutes, in, 95-96 
Functional corticcd disturb- 
ances, 94-95 
Hysterical, 311-312 
IcUoglossia, 96 
Infra-nuclear and nuclear, 

90-91 
Lalling and lisping, 96 
Supra-nuclear, 92-94 
Speech distinguished from, 89 
Testing, mode of, 89 
Ascending degenerations, 24-26 
Ascending frontal convolution, 81 
Asphyxia! convulsions, 61 
Aste^a-abasia, 329, 334 
Astereognosis, 40, 162 
Asthma, dyspnoea of, 299-300 
Astigmatism, 146 
Ataxia. See Inco-ordination 
Athetosis, 39, 72-74, 224 ; diagrams 

of cases, 73 ; double, 93 
Auditory aphasia — 

Cortical and sub-cortical, 84-85 
Definition of term, 81, 84 
Auditory nerve, affections of , 127-128 
Auditory path, 30-31 
Auditory word centre, 80-82 
Automatism, 3, 4 ; post-epileptic, 57 

Babinski's extensor plantar reflex, 

271 

Babinski and Nageotte, bulbar syn- 
drome of, 222 
Beisi-splienoid, 100 
Betsilar artery, 31, 35 
Bed-sores, 40, 253 ; non-occurrence 

of, in hysteria, 333 
Bell's paralysis, 122-123, 125, 196. 

348 
Benedikt's syndrome, 72, 183 
Beri-beri, multiple neuritis due to, 197 
Biceps muscle, 27 

Atrophy of, from anterior cor- 

nual lesion, 227 
Myokymia in, 66 
Reflex, 273 
Biemacki*s sign in tabetic anaesthesia, 

171 
Bladder — 

Disorders due to lesions of cord 

or Cauda equina, 283 
Dribbling from, 284 
Reflex, in hysteria, 330 ; reflex 

centre for, 282 
Sensory nerves from, 283 
Blanching of the hair, 257 
Blepharospasm, 76-77, 325 
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Blindness, in one eye, 32 ; hysterical, 

321 
Blood-vessels — 

Angio-neuroses affecting, 299- 

304 
Cervical sympathetic fibres for, 
287-288 
Blue cedema, hysterical, 334 
^5ones^-~- 

Brittleness of, 260-261 
Injury causing infeoitile con- 
vulsions, 61 
Trophic changes in, 269 et seq. 
Brachial neurcdgia, 153 
Brachial paraplegia, 176 
Breichiai plexus pcu'alysis, 293-295 
Brain — 

Abscess of, 356-357 
Arterial supply of, 31-35 
Concussion of, headache follow- 
ing, 147 
Lesions of — 

Diplegia from, 184 
Haemorrhage from, 48 
Rhvthmic tremors in, 71- 
72 
Motor areas in, locali ation of, 5 
Tumours of, 100 
Breath in diabetes, 51 
Breathins — 

C-erebral haemorrhage, of, 46 
Diabetic coma, of, 52 
Hysterical trance, in, 52 
Breites Bein of Heilbronner, 230 
Bright's disease, ursemic convulsions 

of, 58 
Broca, cortical centre of, 81, 88 
Brown-S6quard pcu'alysis, 9, 15-16, 
163 ; diagram of symptoms of, 17 
Buccinator muscle, 118 
Bulbcu* palsy (Glosso-labio-laryngeal 
parcdysis) — 

Articulation in, 91 
Lachrymosis in, 41 
Mixed reactions in, 348 
Tongue tremors in, 66 
Bulbar phenomena in M^nidre's dis- 
ease, 132 
Bulbo-cavemosus reflex, 269, 272 

Cat^carine fissure, 102 
Cancer, 39 ; coma of, 52 
Cardies plexus, irritation of, 298 
Caries — 

Neuralgia from, 149 

Spinal, 155 
C€upo-meta.carpal reflex, 273 
Case-taking, method of, 38-44 
Catalepsy, 56, 324 
Catheterisation, rigor following, 65 
Cauda equina — 

Lesions of — 

Anal anaesthesia in, 284 
Bladder trouble in, 283 



Bulbo-cavemosus reflex, 

loss of, in, 272 
Gait in, 242-243 
Motor paralyses due to, 
198-199 
Relations with vertebral column 

(diagram), 350 
Roots of, 349, 352 
Caudate nucleus, 6, 8 
Cerebellum — 

Anatomy of, 15-20 
Arterial supply, 31, 35 
Ascending degenerations in con- 
nection with, 26 
Connections of (diagram), 18 
Cortex, 16 ; motor centres in, 

19-20 
Equilibration, co-ordinating 

centre for, 129 
Functions of, 19, 20 
Growths in, examining for, 42, 

131 
Intoxication of, 92 
Lesions of — 

Ataxia due to, 218, 221-223 
Attitude in, 242 
Effects of, 20 

Fits due to, 64 ; classifica- 
tion of, 53 
Gait in, 241-242 
Nystagmus in, 108 
Skew-deviation of eyes from, 
112 
Peduncles of, 14, 17-18, 129 
Stimulation, giddiness due to, 

130 
Tumours of, vertigo from, 131 
Cerebellar tract, direct, 15, 19 
Cerebral abscesses, 50, 82, 356, 357 
Cerebral anaemia, 130 
Cerebrcd arteries, thrombosis of, 49 
Cerebral ataxia, 223, 224 
Cerebral convolutions, arterial supply 

of, 34 
Cerebral cortex, histology of, 5-6 
Cerebral functions, higher, examina- 
tion of, in diagnosing nervous 
disease, 39, 41 
Cerebral haemorrhage — 

Aphasia resulting from, 82 

Artery of, 33 

Cerebro-spinal fiuid in, 353, 354, 

355 
Children, in, 47 
Diagnosis of, 44, 47, 354 
General paralysis of the insane, 

in, 47-48 
Headache preceding, 145 
M6nidro*s disease diagnosed 

from, 133 
Spontaneous, 46-47 
Trophic changes in nails in, 258- 

259 
Vertigo from, 131 
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Cerebral hemuphere, left, diagram 

of speech centres in, 80 
Cerebral hyperaemia, 130 
Cerebral localisation, 5 
Cerebral membranes, innervation of, 

143 
Cerebral menineitis, coma due to, 49 
Cerebral motor cortex, connection 

with plantar reflex, 270 
Cerebral sensory tracts (diafn*am), 13 
Cerebral sinuses, thrombosis of, 36, 37 
Cerebral tumours, 82 
Cerebral veins, 36 
Cerebro-spinal fluid — 
Cryoscopy of, 3o4 
Cyto-difiignosis of, 356-360 
Examination of, 41, 49 
Normal, 353 
Parasites in. 356 
Pathologioiil conditions — 

Bacteriological characters, 

355 
Chemical characters, 354- 

355 
Microscopic characters, 355- 

350 
Physical characters. 353-54 
Puncturing for, 349-353 ; dia- 
^am of parts concerned in, 
352 ; therapeutic applications 
of, 300-362 
Tumour cells in, 356 
Cerebro-spinal nervous system, 1 ; 
inhibitory influence of, 5 ; trophic 
disorders and diseases of, 246 
Cervical region of cord. See Spinal 

Cord — Cervical Region 
Cervical sympathetic — 

CouFHo and distribution of, 102, 

115, 140-142, 286-288 
Examination of, in diagnosing 

nervous diseases, 41 
Excision of, 290 
I^\sions of, 288 
Ociilo-pupillary fibres, diagram 

of course of, 287 
Paralysis of — 

Left, {nun nock tumour, 

291-293 
Kight, from brachial plexus 

rupture, 293-295 
Symptoms of, 288-291 
Stimulation of, clinical methods, 

290 ; symptoms of, 296-298 
Sweat fibres supplied by, 295- 
290 
Cervical plexus, 20, 1 17 
Cervico-brachial plexus and branches, 

diagram (Kocher), 23 
Charcot's yrande hysteric^ 324 ; mi- 
graine ophthalmoplegiquo, 113; 
tal>etic joint, 201 
Charcot and Marie's progressive 
neurotic amy trophy, 190 



Children, hysteria in, 334 
Chloral poisoning, tremors due to, 70 
Cholin in cerebro-spinal fluid, 355 
Chorda tympani, 40, 116, 121, 123, 134 
Chorea — 

Articulative defects in, 94 

Ataxia in, 224 

Description of, 72 

Gait of, 244 

Pathological cheoiges in nerve 
elements due to, 42 note 

Sores in, 253 

Tic diagnosed from, 75 
Choroiditis, 39, 102 
Chvostek's sign of tetany, 64 
Cigarette smoking, excessive, 70 
CiUary ganglion, 103, 104, 105, 112 
Ciliary muscle, innervation of, 102- 

103 
Cilio-spinal centre, 288 
Cilio-spinal reflex, 41, 282 
Circulation, collateral, in cortex, 35 
Circumflex nerve, 26 
Circumvallate papillae, 116, 117 
Clavus hystericus, 147 
aeft palate, 90 
Clonus, 279-280 

Pseudo-clonus, 279, 330 
Cocaine — 

Lumbar puncture,injected by, 362 

Ocular plienomena produced by, 
293, 296 
Coccygodynia, 153 
Cochlear fibres of auditory nerve, 127 
Coloboma, 105 

Cold, sensation of, in shivering, 65-66 
Colitis, muco-membranous, 299 
Colour-vision, testing, 98 
Coma — 

Alcoholic poisoning, of, 50-51 

Bladder trouble in, 283 

Carcinoma tosum, 52 

Cerebral haemorrhage, due to, 
46-48 

Cerebral meningitis, due to, 49 

Diabetic, 51-52 

Diagnosis of, and of causation 
of, 45-46 

Malarial, 52 

Opium poisoning, of, 50 

Pontine haemorrhage, due to, 48 

Post-epileptic, 51 

Sunstroke, of, 52 

Thrombosis of cerebral sinuses, 
due to, 48-49 

Urajinic, 51 
Congenital ptosis, 113-114 
Conjugate deviation, 8, 112 
Conjunctiva — 

Anocsthesia of, in fifth nerve 
paralysis, 117 

Nerve-supply of, 114, 115 

Reflex of. 269 
Consanguinity of parents, 39 
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Consonants, articulation of, 90, 91, 96 
Constipation — 

Headache of, 147 
Toxic vertigo from, 132 
Constrictor urethrse, 283 
Contractures, hysterical, 330 
Conus meduUaris, 199, 284 
Convulsions — 

Infantile. 61-62 
Stryclinine, 62 
Co-ordination of impulses by cere- 
bellum, 19 ; loss of, 40. See cUao 
In CO • ordination 
Coprolalia, 76 
Cornea, 117 
Corona radiata, 6 
Corpora dentata. 16 
Corpora quadrigeinina, 18, 29, 31, 

103, 106, 106 
Corpus callosum. 33 
Corpus geniculatum extemimi, 31 
Corpus striatum, 34, 88, 283 
Cortex — 

Arterial supply of, 34 

Foccd irritation of, fits due to, 

68-59 
Lesions in — 

Anaesthesia due to, 167 
Fits due to, 60 
Motor palsies from, 181 
Motor, inco -ordination in, 223 
Cortical centres — 
Auditory, 31 
Half- vision, for, 29 
Hunger and thirst, for, 31 
Motor, 3, 4 (diagram) 
Olfactory, 97 
Sensorv, 3 
Smell, *for, 29 
Speech, for, 80, 96 
Taste, for, 30 
Vision, for, 29 
Cortical localisation, diagrams of 

schemes for, 4 
Cortico- spinal motor neurone, lesions 
in. See Motor Pared3'ses — Upper 
Neurone type 
Corj'za, 144 
Cough, hysterical, 334 
Craft-palsies, 213 
Cramps, 213, 215 

Cranial bones, headache from affec- 
tions of, 144-145 
Cranial nerves — 

Abducens (sixth), 37, 102, 103 ; 

paralvsis of, 111 
Auditory (eighth), 125, 127; 

cochlear division, 30 
Cutaneous supply (diagram), 114 
Examination of, in diagnosing 

nervous disease, 39-40 
Ffiwjial (seventh) — 

Course and distribution of, 
121 



Lesions at different levels, 

signs of, 122-125 
Secretory and taate fibres, 
course of (diagram), 115, 
124 
Glosso-pharyngeal (ninth), 30, 
116, 117, 134; course of taste 
fibres, 115 
Great superficial petrosal, 115 
Hypoglossal (twelfth) — 

Connections of, 140-141, 

288 
Paralysis of, 141-142 ; uni- 
lateral, 90 ; diagrams of, 
141, 142 
Nervus intermedins of Wrisberg, 

30, 134 
Oculo-motorius (third) — 

Distribution of, 102-103 
Paralysis of, 37, 105, 106, 
109, 117, 183 
Olfactory (first), 07-98 
Optic (second), 98 
Patheticus (fourth), 37, 102, 103 ; 

paralysis of, 110-111 
Recurrent laryngeal, unilateral 

paralysis of, 90 
Short ciliary nerves, 112 
Spinal accessory (eleventh), 130- 
140 ; paralysis of (diagrams). 
138, 139, 140 ; of spinal and 
hypoglossal, 142 
Trigeminal (fifth) — 

Distribution of, 114-116 
Incidence of rodent ulcers 

over, 254-255 
Lingual branch of, 116, 121 
Ophthalmic division, lesion 

of, 288 
Pains in region of, 148-149 
Paralysis of, 117-119; of 
left third and right fifth, 
117 
Sensory root of, 12, 30 
S\\ eat aroas corresponding to 

area of, 305 
Taste fibres, course of, 115 
Vagus or Pneuniogaatric — 
Distribution of, 135 
Nomenclature, 134-135 
Paralysis of, 135-139 
Vidian nerve, 115 
Cremaster muscle, 27 ; reflex, 269, 

272 
Crico- thyroid muscle, innervation of, 

135 
Crimes, automatic post-epileptic com- 
mission of, 67 
Crookes' vacuum-tube, 335 
Crossed amblyopia, 30, 32, 99, 100, 

320 
Crossed anaesthesia, 12 
Crossed hemi-anaesthesia, 14, 168 
Crossed paralysis, 9, 40, 176 
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Crossed pyramidal tract, 3 
Cms cerebri — 
Lesions of, 9 

Motor palsy due to, 182-183 
Tegmental region, in, 71-72 
Umlateral, 72 ; diagram of 
case, 182 
Tactile fibres in, 12, 13 
Visual fibres in, 29 
Cimeate lobule, 102 
Cutaneous sensations, 158-100 
Cyanosis, in Raynaud's disease, 300- 
301 ; in chronic hemiplegia, 303- 
304 
Cysticerciis in fourth ventricle, 
symptoms of , 131 

Dabtos reflex, 285 
Deaf-mutes, 96-96 
Deafness, 126, 127-128, 132, 133 
Defsecation, 268 
Deiters' nucleus, 10, 17, 19, 20 
Delirium, 39, 41 
Delirium tremens, 42, 70 
Deltoid muscle, 26, 27 ; atrophy of 
— diagram of case, 193 ; myokymia 
in, 66 ; p»ral3'*»is from anterior 
comual lesion, 227 
Dementia, bed-sores in, 263 
Dercum's disease (Adiposis dolorosa), 

247 
Dermographism, 304, 334 ; diagrams 

of, 110, 333 
Descending degeneration, 21-22 
Diabetes — 

Coma of, 61-62 

Insipidus, possible causation of, 

299 
Multiple neuritis due to, 197 
Optic neuritis in, 102 
Perforating ulcers in, 260-261 
Tic do\iloureux, bilateral, in, 148 
Diap}u>agra, myoclonus of, 67 
Diarrhoea, hysterical, 332 
Digastric muscle, 27 ; posterior belly 

of, 121 
Digestive system, hysterical pheno- 
mena in, 331 
Dilator pupillse, 104, 287 
Diphtheria, 61, 106, 197 
Diplegia, 40, 73, 176, 238 
Diplococcus intra-cellularis, 365 
Diplopia — 

False image, position of, 107-108, 

110, 111 
Gait in, 241 
Monocular, 323 

Ocular vertigo associated with, 

111, 132 
Testing, 107-108 

Disseminated sclerosis — 

Abdominal reflex, absence of, in, 

269 
Ataxia in, 221, 224-225 



Cerebro-spinal fluid in, 355 

Qonus in, 280 

Emotional state in, 41 

Ervthromelalgia a symptom of, 
302 

Hysteria, simulating, 216 

Motor paraplegia due to, 185 

Nystagmus in, 108 

Optic atrophy in, 102 

" Staccato " speech in. 93-04 

Vertigo in, 131 
Disuse, atVophy from, 208, 330 
Dorsal nerves, lesions producing 

ocular symptoms, 288 
Drop-foot and drop- wrist in peri- 

phercd neuritis, 172 
Drowsiness, 39 
Drug habit, 41 
Dumbness — 

Deaf-mutes, of, 96 

Imbeciles, of, 96 
Dysspsthesiee, 143 
Dysartluia. {see also Articulation — 

Defects), 89, 219 
Dysbasia angio -sclerotica. 212 
Dyspepsia, headache of, 146, 147 
Dysphagia, hysterical, 331 
Dystrophy, muscular. See Myo- 
pathy 

Ear disorders — 
Gait in, 241 

Otitis media. See that title 
Vertigo from, 132 
Echolalia, 76 
Efferent impulses of motor cells, path 

of, 2 
Electricity — 

Abnormedities in reactions, 345- 

346 
Clinical application, modes of, 

338-341 
Electro-diagnosis, 341-343 
Electro-prognosis, 348 
Faradic reactions, 343-344 
Galvanic reactions, 335-338, 

344-346 
Reactions of degeneration, 346- 
348 
Electro-cutaneous sensibility, 169 
Embolism, 31. 36, 36, 82 
Endolymph, 130, 133 
Enophthalmos, 41, 289, 291, 296 
Enteric fever, 62, 146, 269 
Enuresis, 284 
Ependyma, 349 
Epigastric reflex, 269 
Epigastrium — 

Referred pain in, 151 
Epilepsy — 

bilateral excision of cervical 

sympathetic for, 296 
Chronic, posture and geut in, 
244-245 
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Epilepsy {continued) — 
Fits- 
Aphasia following, 82 
"Aura "of, 131 
Cerebral, 64 
Classification of, 53 
Deep reflexes, loss of, after, 

279 
DifiFerential diagnosis from 
hysterical fits, 64-65, 323- 
324 
General paralysis of insane, 

in, 68 
Headache following, 1 46 
Intra-cranial tumours, due 

to. 68 
Jacksonian, 167 
Myoclonus allied with, 67 
Stages of, 65 
Toxic origin, of, 68 
M6ni5re'8 disease diagnosed from, 

133 
Petit mal, 56-67. 216 
Post-epileptic automatism, 57 ; 
coma, 51 
Epistaxis, 36, 146 
Equilibration — 

Afferent fibres for, 15 
Centre for, 129 
Impulses of, 19 
Nerve of, 127 
Erb— 

Juvenile atrophic myopathy, 

205-207 
Tetany, sign of, 64 
Erythromelalgia, 41, 166, 301-302 
Eulenberg's disease (Paramyotonia 

congenita), 212 
Eustachieui tube, obstruction of, 

causing vertigo, 132 
Examination of nervous cases — 
Hints as to, 38-39 
Scheme for routine of, 39-41 
Exophthalmic goitre — 

Cutaneous pigmentation in, 299 
Intestinal symptoms of, 299 
Symptoms due to sympathetic 

stimulation, 297-298 
Tremor of, 69 
Exophthalmos, 41, 296 
External auditory meatus, 116, 127 
External ocular muscles, innervation 
of, 102-103 ; paralysis of, 106-1U7 
External popliteal nerve, paralysis of, 

posture in, 228 ; gait in, 243 
External pterygoid muscle, 114, 118 
External rectus muscle, 102, 103, 

111 
Eyeball, nerve supply to, 114 
Eyebrow in third nerve paralysis and 
in hysterical ptosis, 109, 110 

Facial hemi-atrophv, progressive, 
11^120,259 



Facial hemi-spasm, 77, 126 

Facial motor points (Erb*s diagreun), 

337 
Facial muscles, 40 ; nerve supply of, 

121 
Facial palsy, 121-127 

Artic\ilative difficulty in, 90 

Auditory nerve disease accom- 
panying, 128 

Contracture secondary to, 126- 
127 

Lesion of sixth nucleus, asso- 
ciated with, 113 
Facio-scapulo-humeral myopathy, 91, 

204, 206 
Faeces, incontinence of, 284 
Fallopian aqueduct, 116, 121, 123 

124 
Family periodic paralysis, 214-216, 

278, 279, 303, 346 
Fatigue — 

Ataxia due to, 223 

Muscular, tremors in, 68 
Fevers, bladder trouble in, 283 
Fibrillary movements, 39 
Fillet. 26, 31 ; superior decussation 

of, 16 
Fissures — 

Calcarine, 29, 102 

Parieto-occipital, 33 

Roland ic, 5 

Sylvian, 5, 34 
Fits— 

Cerebellar, 64 

Classification of, 63 

Cortical lesions in, 60 

Epileptiform. See under Epi- 
lepsy 

Hysterical. See under Hysteria 

Jacksonian, 6^61 

Scheme of investigation of, 64 

Sub-cortical tumours, in, 60 
Flaccid paralysis, 22, 179, 326, 327 
Foramen — 

caBcimi, 36 

Key and Retzius, of, 352-363 

Magendie, of, 352-353 

ovale, 115 

rotundum, 116 
Formatio reticulsuris, 12, 13, 19 
Formication, 40 

Fractures, depressed, fits due to, 60 
Fragilitas ossium, 261 
Friedreich's ataxia — 

Articulation in, 92 

Deep reflexes, loss of, in, 219, 
278 

Diagnosis of, 220, 221 

Gait in, 241 

Marie's ataxia compared with, 
222 

Nystagmus in, 108 

Spontaneous movements in, 74 

Tabes distinguished from, 222 

2a 
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CAfT — 

At*xjr?, 24fH24l 

^Vf•r^MrlUr, 223- 241-242 

^/hor'rA. of, 244 

Cy«ti''rr'^''i.'« in fourth ventricle. 

"'J';<? to, 131 
Kpil'-f/MV, chronic, of, 244-245 
iiiifh'f-t^ppinz, 242-243 
HvMterical. 231#-24^>. 32*^-329 
yitT*:\iAui*rH\ deforrriitifrs, in, 245 
Norma!, 237 

pAralvHiM acritanit, of, 243-244 
Si/J^, 2 10 
Sr/a^-tir-, 237-23(» 
'\*^x'\m, ifitAi: iff, 23^1-237 
C'Hn^lia. .SV« Ciliarj*, CvaHHcrian, 

Farnily, 3^i3 
HyHUfriral. 333-334 
Sy in metrical of Ka\'7iiiHl's (lls- 
<jfl*r«, 253-254. 300-301 
OaHii<;nHn ganglion, 114, 115, 110, 

120, 252, 28ft 
Oantric h(*arim;h<9, 140 
OaHtric hy«U'rii'al phrmoinena, 331- 

332 
CiaHirir! painM, 151 
(raMtric Hyiiiptonih r»f va^w paralvftift, 

130 
(ffiHin>-iiit<*Htinal tract, nfcrreci pain. 

in cliwawjH of, 151 
(U'tuirnl paralvHiH nf tin* innane — 
ApliHMia in, 82 
Arj^yll-HoU^rtHon ph('n<»nionon 

in, 105 
Articiilaiinn of, »2 93 
Con'hral hifniorrhago in, 47-48 
Corohro-Hpinal fluid in, 354-355, 

358 359 
Di-K'p n?fli'X«;H, loMH of, in, 278 
Kpilf^ptifonn fitH during, 58 
tIackHonian (Uh in. t>l 
l'ii(»ilH in, 103, 105 
TroinorH, HpontanoouH, in. 74 
(ioniculato gariKlion, 110, 121, 123, 

125. 134 
(Jf'iiital n'ilox, 4, 282 
(«fHinn*H, idtuiH oxproHHod bv, 79 
CiddinoHH. 111. 125, 145, '3(n. Sec 

aiwf unilvr V'(»rtig() 
OigantiHni, 248 
(naiuonm, 133. 290 
(ilohiiM liVHtt>ri('tiH, 331 
(HoHHi) lal>iid luuni-HpuHin, 233-234, 

328 
(lloHMy Hkin. 40. 249 250 
(JIutoal nniMch'H. 27, 237, 243; niyo- 
kynua in, 00 



0:ycr,^-;riA. 131, 2^^ 

•'>:rd»:'n"a t*radc'Xi'^ flexor reflex, 

271 
Go-arers* tra*?t- 12. 14 
Grrn^it h'j4irri€, 324 ^ 

GurziiiiA, intra-craniaL 145, 147, 149 
G^i5tator>- pal!-, 3»>. 115, 116 
Gj-rus. azizT-^r — 

Aru-rial a'jpply *>{, 34 

C<;«rtical If^i-itn of. lOu 

ViaUAl w. .rd centre in, 30. 80, 86 
G>Ti-is uncinate, 29 

Habit-spasm.s. 75, 77, 325. 334 
Usemoglobinuria. paroxysmal, 301 
Haemophilia. 47 
HaR-morrhasre — 

Cerebral. See Cerebral Haemor- 
rhage 

Fits due to, tX) 

Hysterical, 332-333 

Retinal, 39. 102 

Spinal, cerebro-spinal fluid in, 
.353. 354 
Hair— 

Blanching of, 257 

Falling of, 39 

Progressive facial hemi-atn>phy, 
in, 120 

Trophic changes in, 250-258 
Half- vision centres, 81, 87 
Half iicinat ions — 

Auditory. 128 

Pain, hvsterical hallucinations 
as to, 312 

Smell, of, 97 
Haphalgcsia, 322-323 
Headaches — 

Angio-neurotic, 147 

Basal intra-cranial disease, of, 
125 

Clavus hystericus, 147-148 

Hysterical, 312 

L<»cal, cranial, 144-145: extra- 
cranial, 141 ; intrH-cranial, 

Mcnidre's disease, in, 133 

Migraine, 148 

Neurasthenia, in, 140 

Post-epileptic, 14r) 

Reflex, 115-140 

Sunstroke, from, 140 

Toxic, 14(i-147 

Unilateral, 147 
Hearing, 40, 314, 320 
Heart, in hysteria, 331 ; innervation 

of, 135 
Hoini-achromutopsia, 80 
H(Mni-ana?sthesia — 

Anorexia nervosa, in, 247 

Definition of tenn, 103, 100 

Hvsterical, segmental type, 100, 
315, 319 
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Hemi-ansesthefiia {continued) — 
Organic — 

Capsular, 9, 72, 107 
Cortical, 107 

Lesions causing, 12, 14, 168 
Hemianopia— 

Definition €md causation of, 

100 
Diagrams of, 99 
Lesions producing, 9, 29-30, 32, 

100 
Occipital fit, following, 60 
Subcortical word-blindness asso- 
ciated with, 86 
Varieties of, 100-102 
Wernicke's pupillary reaction in, 
105 
Horai-atrophy, facial, 119, 258 
Hemicrania, hysterical, 312 
Hemi-hypersRsthesia, liysterical, 313 
Hemi-hypertrophy, universal, 248- 

249 ; facial, 259 
Hemi-paraplegia, 40 
Hemiplegia — 

Aphasia in, 82 
Articulation after, 93 
Ataxia, associated witli, 224 
Athetosis following, 72 
Bod sores in, 253 
Capsular lesion causing, 8-9 
Chronic, 303-304, 300 
Crossed, 170 

Definition and forms of, 170 
Giiit in, 237-238, 240 
Headache preceding, 145 
Hysterical (functional) — 
Anosmia in, 97 
Cases of, 318, 328 
Diagrams of cases, 231, 232, 

320, 322, 327 
Skin reflexes in, 272-273 
Stammering supervening on, 
312 
Hemiplegia (organic) — 
Athetosis in, 72, 73 
Infantile (diagrams of cases), 

230, 260 
Joint affections in, 265 
Lesion causing, diagnosis of, 49, 

72, 229-231, 354 
Muscular wasting in, 209 
Pandiculation in, 74 
Reflexes, loss of, in, 272 
Visual fields in cases of (dia- 
grams), 322 
Hereditarv ataxia, Friedreich's, 221 ; 

Marie's* 222 
Herpes zoster, 150, 160, 252, 255 
Holmgren's wools, 98 
Homo lateral pvramidal tract, 10-11 
Hydrophobia, 02-63 
Hyperacousis, 125 

Hvperaemia, cerebral, 129, 130-131, 
145, 147 



Hyperajsthesia — 

Definition of term, 163 
Description of, 164-166 
Hysterical, areas of, 156-157, 

312-314 
Mapping out areas of, 160 
Hyperalgesia, 312-313 
Hyperidrosis, localised, 304, 305 
Hypermetropia, 146 
Hyper-pvrexia, 47, 48, 52 
Hyper-tfichosis, 256-257 
Hypertrophy of pituitsury gland, 247- 

249 
Hypnotic suggestion, 309 ; hypnotic 

trance, 62 
Hypoglossal nerve. See under Cran- 
ial Nerves 
Hypotonia of muscles, tabetic (dia- 
grams of cases), 234, 235, 236 
Hysteria — 

Age and sex, effect of, 54, 334 
Allocheiria in, 161 
Alternating personality in, 325 
Anaesthesia in. See under An- 
aesthesia 
Ankle-clonus, spurious, in, 279 
Articulation in, 95 
Ataxia in, 224-225 
Concentric contraction of visual 

field in, 100 
Contractures in, 232-234 
Crossed amblyopia in, 30 
Definition of, 307-308 
Fits of — 

Catalepsy, 324 

Charcot's grande hysUrie, 

324 
Classification of, 53 
Diagnosed from epileptic 

fits, 54-56, 323-324 
Post-epileptic, 56-57, 324 
Stages of, 55-56 
Minor, 56 
Gaits in, 239-240, 328-329 
Hemiplegia, organic, distin- 
guished from that of, 178 
Hydrophobia simulated in, 63 
Hyperaesthetic arecis in, 164 
Joint pains in, 266-267 
Motor phenomena in, 323-330 
Muscular wasting in, 209 
Neurotonic reaction in, 346 
Organic diseeise, diagnosis from, 

42 334 
Pains of, 156-157 
Plantar reflex in, 271, 273 
Postures in, 231-234 
Psychical symptoms, 308-312 
Ptosis, 109, 110 
Sensory symptoms, 312-323 
Skin affections in, 333-334 
Spasms in, 78, 325-326 
Trance of, 52, 326 
Transient paredyses in, 215-210 
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HyHt*rria (crmi*nwed) — ! 

\'Hi¥}UiffUjT pfienorneDA in, 332- ; 
333 

Vucfral plienomenA Id, 331-332 
HynU:T<}lrfm\v areas, 313-314 
Hysterogenic areas, 313 

Ir)iocLOSSiA, 00 
Inrx>-<>rclination — 

Articulativf?, 90, 92 

(Vjreljellar, 221-224 

lAefinition of term, 217 

Fiitigije, due to, 223 

HvHKjrical, 224-225 

L«rHir>iw of rubro-spinal tract, 
due to, 224 

N«'wlv-lx>m child, in, 217 

I'oht fobrile, 223 

Pre- and po«t-hemiplegic, 224 

SenHTirv orijrin, of, 218-221 

Te«ting for,' 2 17-2 18 

Toxic, 223 
Infantile convulsionH, 01-62 
Infantile Hpinal paralyuis (acute an- 
terior jx>lioinyelitia), 188 

LcHionM causing, 180, 188 

I»HH of deep reflexes in, 278 

Old, diagrams of cases of, 188, 
18t>, 2(i() 

Trophic changes in bones in, 260 
Inguinal region, hysterical tender 

HiH>ts in, 313-314 
Inhibition, 4-5, 309 
Inner ear, afferent impulses from 

Heini(Mrcular canals of, 129-130 
Insanity, brittloness of bones in, 261 
Internal capHulo — 

Anatomy of, 6 

Auditory fibres in, 31 

Lesions of different parts, 8-9, 
111-112, 160, 167, 182 

Motor fibres in, 6, 8 

S<uisory fibres in, 6, 8 

Tactile fibrtwj in, 12-15 

Visual fibres, 6, 8, 29 
lnt(«riial ocular muscles, 112 
** InteroHHeal attitude,'* 243 ; dia- 

graniH of, 244, 245 
Intervertebral ganglion, 22, 24, 252 
Intestine — 

HvHterical rumbling in, 331 

Pains in, 161-162 

K<)\md worms in, 01 

Toxi<; vertigo from parasites in, 
132 
Intra-cranial haemorrhage, 40-60 
lntra-(Taniiil diMeasos and growths, 

50. 58, 131^ 143, 145, 147 
Intra-cranial pressure, 278 ; hmibar 

punct\in> in n>liof of, 300-301 
Intra-dunil cerebral haemorrhage, 47 
Involuntary movements of striated 
muscles — 

""vokynaa, 60 



Reflex spasms, 76-78 

Rigors, •ia-66 

Tremors. 07-74 
Iritis, 104. Kio 
Is'.'liS'mic paralysis, 2<'J0 

Jacksonian fits. 59-01 

Jaundice. 353-354 

Jaw reflex, 273 

Jendrassik's reinforcement of knee- 
jerk, 274. 270 

Joints — 

Hysterical pains in, 312 
Trophic changes in, 261-2<J5 

Joint-sense, 158, 219; testing, 161 

Kernig*s sign of cerebral meningitis, 

49 
Kidney, floating, 152. Set al»o 

Renal Disease 
Kin^esthetic sense, 11, 101-102, 219 
Knee-clonus, 280 
Knee-jerk, 273-277. 330 
Korsakow*8 psychosis, 41, 42 

Labials, and labio-dentals, articula- 
tion of. 90-92 
Labyrinth, disease of, 127-128, 223 ; 

vertigo of, 132-133 
Lactation, tetany during, 04 
LaUing. 90 
Landouzv-Dejerine tvpe of myo- 

pathv,'91, 201, 205, 200 
Landry's paralysis, 180. 198, 278 
Laryngismus stridulus, 01, 04 
Larynx — 

Ataxv of, 92 
Innervation of, 135 
Myoclonus of, 07 
Paralysis of, 137-139; uni- 
lateral. 130 
Lasc'gue's symptom, 328 
Lateral lobes of cerebellum, 10, Oi 
Laufenauer's method of reinforcing 

knee-jerk, 275-277 
Leckl poisoning — 

Con\nilBion8 of, 58 

Optic neuritis in, 102 

Sensory changes not present in 

172 180 
Symptoms of, 197-198, 299 
Tremors of, 70 
Lenticulo-striate arterv, 33 
Leprosy, 260, 201 
Leucodcrma, 255-250 
LeuksDmia, 47 

Levator anguU scapula?, 27, 140 
Levator palati, 135 
Levator palpebne supcrioris, 102, 109, 

114, 123, 287. 289 
Light reflex. See under Reflexes 
Limp, intermittent, 212-213, 303 
Lingual consonants, articulation of, 
90, 92 
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Lips, paralysis of, 142 

Lisping, 96 

T^bes, cerebral, 34 ; frontal, 33 ; 
occipital, 29, 30 ; temporo- sphen- 
oidal, 29, 30, 31 

Localised fits, 60 

Lock-jaw, 62 

Locomotor ataxia, 218. See also 
Tabes 

Lordosis, 204, 243 

Lumbago, 162, 199 

Lumbar puncture. See Cerebn)- 
spinal fluid — Puncturing for 

Lumbo-abdominal neuralgia, 152- 
153 

Lumbo-sacral cord — 

Disease symptoms in, 155 
Muscular localisation in, 27 

Lumbo-sacral plexus and branches, 
diagram of, 24 

Mackenzie's pilo-motor reflex, 285 

Macropsia, 323 

Malarial coma, 52 

Mammary neuralgia, 151 

Maretsmus, 49 

Marie's hereditary cerebellar ataxia, 

222 
Masseter muscle, 115, 118 
Maatodynia, 151, 312 
Meatus, foreign bodies in auditory, 

132 
Meckel's ganglion, 115. 110, 121 
Medulla — 

Auditory fibres in, 30-31 
Lesions of, 168, 183, 222, 288 
M^ni6re's disease, implicated in, 

132 
Pupil-dilating centre in, 288 
Respiratory centre in, 5 
Sensory fibres, course of, 12; 
diagram, 13 
Memory, 39, 41 ; post-epileptic loss 

of, 57 
M6ni6re's disease (Labyrinthine ver- 
tigo), 132-133 
Meninges — 
Cerebral — 

Convulsions from hsemor- 

rhage in, 61 
Pain, sensitiveness to, 143 
Spinal, diseases of — 

Root pains of, 149, 155- 
156 
Meningitis — 

Basal, 49, 127, 149 
Corebro-spinal fluid in, 49, 353- 

357, 359 
Fits due to, 60, 62 
Fluid pressure in, 352-353 
Gummatous basal, 127 
Headache in, 145, 147 
Lumbar puncture in cases of, 
356, 360 



Septic cerebro-spinal, 253, 355- 

357 
Spinal, root pains in, 155 
Syphilitic basal, 149 
Tuoerculous, 359 
Menstmed periods, headaches during, 

146 
Mental fimctions, higher, examina- 
tion of, 39, 41 
Meralgia panesthetica, 154-155 
Mercury poisoning, tremors of, 70 
Meteorism, 299, 303 
Meynert's fibres, 103 
Micropsia, 323 
Micturition, 283, 284 
Middle ear — 

Disease of, 125, 127-129, 132 
Innervation of, 115 
Middle lobe of cerebellum, tumours 

of, 64 
Migraine, 82, 131, 148; migraine 

ophthalmoplegique, 113, 148 
Millard-Gubler syndrome, 9, 183 
Miner's nystagmus, 108 
Moles, hairy, 257 
Monocular diplopia, 323 
Monoplegia, 6-8, 40, 176 : hysterical, 

326-327 
Morvan's diseeise, 251 
Motor aphasia, 81, 87-88 
Motor areas, loccdisation of, 4-6 
Motor centres in cerebellar cortex, 

19-20 
Motor cortex, 6, 15 note 
Motor ner\es — 

Fibrillary tremors in paredysis 

of, 66 
Functions, investigation of, 40, 

173-175, 191 
Regeneration of fibres, 196 
Motor neurones, upper and lower, 

21-22, 179 
Motor paralyses — 

Lower neurone type — 

Anterior comual and nerve 
root lesions, from, .186 
et aeq. 
Cauda equina lesions, from, 

198-199 
Diagnosed from upper 

neurone type, 22, 179 
Landry's paralysis, 198 
Level of lesion, diagnosis 

of, 186 
Multiple peripheral lesions, 

from, 192, 196 
Muscles, affections within, 

due to, 199-207 
Postures in, 226-228 
Plantar reflex in case of, 

179, 271 noU 
Sensory phenomena in, 186 
Recurrent and Transient, 210 

et 8fq. 
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MffUjr paralyses '.cr/tUi^ued — 
Upp*-r T^'irtjne i>7>e — 
Bilateral. 1^ 

Diazikosu l^twecn fun'^ - 
tk>Da] and crzanic, 177- 
1 71* ; from lower netirone 
t>-pe, 22 
Exagg^ratk>D of deep re- 
flexes iiL, 2S0 
Pr/stures in, 22C»-23'> 
Unilateral, ISl-lvl 
Vttri^.'ties of, 175-17<i 
Motor pTiints, 337-S44 
MiilJer, non-striated iniLV-le f»f. 2S9 
Miiit<.'les (/«!>r particular m*tscU« »€t 
their nnm^Ji) — 
Atnjphv of — 

Caijwation, 22, 2<J7, 20S. 

246, 330 
Electritral reactions in, 346 
Fibrillary tremors in, 66 
Hemiplegic arthritis, in, 

265 
Hysteria, in, 329-330 
Idiopathic. Ste Myopathy 
Peroneal tv-po of Tooth, 
190 ; diagrams of cases, 
191, 192 
Progressive (chronic an- . 
terior polioinvelitis). 6ri, 
186, 188, 11H>,'278, 348 
Varieties of, 207-209, 265 
Pysirophy of. See Myopathy 
Elor-trical reactions, testing, 33H- 

341 
Ealigue of, in myasthenia gravifc, 

91 
Fibrillary tremors of, 91 
HypoU)nia, 223, 234. 235-236 
Localisation, in cervical enlarge 
ment, 27 ; in lumbo-sticral 
cord, 27 
Motor i)aiRies from affections 

within, 199-200 
Mot^)r points of, Erb's diagrams 

of. 337-343 
Non-striated involuntary, re- 
flexes of, 282 
Pariilysw and paresis of, 175, 17(5, 

179 
Sensibility to pressure, 162 
Striated volunturv, reflexes of, 

268 
Testing of, in motor paralysis, 
173 175 
Musrulo-spirMi n<Tve, 26, 22S, 229 
Mutism, hysterical, 95, 310 
Mvnsthonia gravis, 91, 109, 210-211. 

\\A(\ 
MvdriasiH. 104 
Mvolitis, 44, 185. 251 
Myo«'lomm, 66-67, 68 
Myoidoma. 175 
Myokymia, ^^ 



Myop'Athy — 

Atrt^'p'ri.- type. 3i>l-207. 278 
Atrophiei of nudear oriizin 

nosed from tboee of, ^1 
DiASrazns of. 20S, 209, 243; 

Erb's jii\-eni]e type, 205-207 ' 
Faei<>-scapii]o-hiinieral tvpe of 

91, 127 - t- . 

Gait and posture in. 242—243 
Psetido-hvpertn>phie t\-pe **00- 
204, 278 - t - - 

Myosis. 104. 291 
3Iyo3itis, 162. 199 

Myotonia eoncienita (Thomsen's dis- 
ease), 211-212, 346 
Myxoedema, 247 

Xaius, 257, 25S 

Xarcolepsv, 52 

Xatisea, 130, 132, 133 

Xeck, motor points of (Erb's diagram), 

337 
Xephritis, optic neuritis in, 102 
Xer\-e areas, trophic ehfiinges in skin 

and hair over, 252 ct tteq. 
Xer\'e fibres — 

Afferent, influence on tissue 
nutrition, 246 

Motor, 6-8, 21 et aeq. 

Sensory, 6-8, 22 
Xer\'e plexuses. See Plexuses 
Xervo roots — 

Spinal. See Spinal Xervea, Roofs 
Xer\'» s {for particular nerves ace theif 
names. See also Cranial, Motor, 
Peripheral, Spinal) 
Xervous system, central — 

Divisions of, 1 

Reflexes under control of, 268 
Xeiu*algia — 

Blanching of hair in, 257 

Brachial, 153 

Hyperaesthesia in, 165-166 

Mammary, 151 

Meralgia panesthetica, 154 

Post-lierpetic?, 252 

Sciatic, 153-154, 272 

" Tender points" 148-149, 153. 
154 

Trigeminal, 148-149 
Neurasthenia — 

De(!p reflexes exaggerated in, 
•279 

Headaches associated with, 146 

Mydriasis in, 104 

Traumatic, 150-151 
Neuritis — 

Alcoliolic, 41, 166; diagram of 
case, 197 

Arsenical, 256 

Bracliial, 250 

Diabetic, perforating ulcers in, 
250-251 

Loss of deep reflexes in, 278 



Neiiritia {continatd) — 

Multipld or peripheral, 166, 162, 
160, 172, 106-187. 242, 258, 
281 
Post-diphtheritic, 112 
Sciatic, 1S4 
Neuromimeais, 307 
Nouronea — 

CerebolIo-dentat«, 26 
Co rtico- bulbar, 90, 92-94 
Denta to- thalamic, 26 
Lower motor (apino-muscular), 
21-22; lesioHHof. See Motor 
Faralvaia. I«wer Neurone typ* 
Sensory, 22, 26 
Spino-cerebellar, 26 
Thalamo-cortical, 26 
Upper motor (cortico-apinal), 21 ; 
leeiona of. See Motor Pnr- 
alyais. Upper Neurone type 
Neuro-paraly tic ophthalmia, IIP 



of, 70 



poiBonmg, 
Nuclear ophtlialmoplezi 
Nuclei — 

Ambigutia, 135 

Auditory, 31, 128 

Bulbar, 90, »1 

Caudate, 0, 33 

Cerebellar, 10 

CuneatuB, 11, 14-lS 

Deiters'. IG, 17, 10, 20' 

Dentate, 18 

Edinger-WcHtpliaU 103 

(iloBSo phar^-ngeal, 11«, 134 

nracilJH, II, 14-15 

Hypogloaaal. 121, 142 

Lenticular, 6 

Medullary, 11. OO 

Ocular. 16, 20, 72 

Oculomotor, 103 

Red, \», 112, 224 

Sixth eranial nerve, of, 9, 113 
NvBtttgmoid jerks. 133 
NystogmuB. 20, 40, 71, 74, 108-100 

Oblkjoe mUBcIpB of eye, 100, 107 
Occipito-fron tali 8 muscle, 121, 144 
Ocular headaches, 146 
Ocular paralyais. See under Par- 
Ocular gymptoma in Raynaud's 

diaease. 301 
Ocular vertigo, 132 
Oculo-pupillary fibres of cervical 

sympathetic, 287 i paralysis of, 

288-290 
CEdema, acute angio -neurotic. 303 
CEaiiphagua, hysterical spasm of, 331 
Olfactory path, 29 
Ohvary body, 12, 19 
Ophthalmia, ncviro-paraly tic, 110 
Ophthalmoplegia, 103 
Ophthalmoacopic examination, 39. 
102 
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Opium poiaoning, coma of, 60 
Oppenheim's refleit, 271-272 
Optic atrophy, 100, 102, 104, 106 
Optic chiaama — 

Course of visual fibres in, 2D ; 
diagrams, 32, 101 

Lesions at or behind, 100-102, 
105 
Optic nerve. 29, 102, lOS 
Optic neuritis, 103 

Coma, in diagnosis of. 49-50 

Headaches with. 145 

Lumbar puncture in relief of, 300 
Optic radiation, 20 
Optic thalamus — 

Lesions of. 72, 167 

Micturition centres in, 233 

Sensory fibres to, 12, 14 

ViBual'fibres in, 29 
Orbicularis oculi ( 
66, 113, 121, 125 
Orbital muscle of Miiller. 287 
Organic lesions, diagnosis of, 43 
Orthostatic albuminuria, 299 
Osteo-artliritia, 149, 249 
Otic ganglion, 121 
Otitis media, 127; vertigo in, 132; 

cerebro-mjinal fluid in, 357 
Ovarian disease, headache from, 

145-146 
" Ovarian " tondomesH, 313 



;uli (or palpebrarum 
, 125, 142, 328 



.offibrt 



1-14 



ibflorvjng. I 
Diagnosis of cause. 143-144 
Headachea, 144-148 
Hj-eterical. 156-157, 312 
Limbs, in, 153-155: bilateral, 

155-156 
Loss of lionso of, 1 
Referred, 151-152 
Teating aenaation of, 100, 161 
Trigeminal nerve region, in, 

148-149 
Trunk, in. 149-153 
Palate. soft- 
Hem i-atrophicd, 120 
Innervation of. 116, 134-136 
Paralvsis of, bilateral, 90 : uni- 
lateral, I3S, 136, 142 
Reflex movement of, 2fl9 
Palpebral aperture, widening of, 122, 

206 
Panatrophv. local, 256 
Pandiculation, 74 

Parafstheaia. 40, 166 ; hyaterical, 
322-3231 mapping out areas of. 
100 ; scope of term, 103 
Paragraphia, 87 
Paralyaia — - 
AgiUn.- 

Articulntive difliculties in, 

94 
Bilateral, 94, 244, 2+5 « , 



376 



INDEX 



ParalvHiB {continued) — 
Agitans — 

Diagrams of C€Mes, 71, 244, 

245 
Parkinsonian mask, 94 
Posture and gait of, 99, 

243-244 
Rigidity in, 70 
Tremor of, 70, 224 
Alcoholic, 127, 172, 197 
Atrophic changes in, 259-260 
Brown-S6quard, 13-16, 163, 169, 

184 
Bulbar, 91 ; pseudo-bulbar, 93 
Facial, 90, 91, 113, 122, 126 
Family periodic, 214-215, 278, 

279, 303, 346 
Fifth nerve, of, 117-120 
CUoflfto-labio-laryngeal, 91 
Hypoglossal, 90, 140-142 
Hysterical, 231-233, 319, 326- 

330 
Infantile, 28, 188, 189, 260 
Ischaemic, 200 
Landry's, 186, 198, 278 
Laryngeal, organic and func- 
tional (diagrams), 136, 137 
Motor. See Motor Paralyses 
Motor and sensory combined, 

184, 191-196 
Multiple palsies, 142 
Musculo-spiral (diagram), 229 
Myasthenia gravis. See that title 
Ocular, due to lesions of indi- 
vidual nerves, 106-111; nu- 
clear lesions, 112-113; supra- 
nuclear lesions, 111-112 
Palatal, 90, 91, 135, 136, 142 
Periphoral motor nerve lesions, 

electro-prognosis of, 348 
Post-diphtheritic, 127 
Para-myoclonus multiplex, diagram 

of case, 69 
Paramyotonia congenita (Eulen berg's 

disease), 212 
Paraphasia, 85 
Paraplegia — 

Hed-sores in, 253 
Brachial and crural, 176 
Chronic, trophic changes in nails 

in, 258 
Gait in, 238-239, 241 
Hvsterical, 231, 239, 309-311. 

321, 327-328 
Spastic, 184-185, 281 
Paraplegia dolorosa, 156 
Parathyroids, tetany from extirpa- 
tion of, 64 
** Parkinsonian mask/' 243 
Parosmia, 97-98 
Pathological diagnosis, 43-44 
Penis, analgesia of, in tabes, 171 
Pericarditis, referred pain in, 151 
Periostitis of skull, 144 



Peripheral irritation, convulsions 

caused bv, 61 
Peripheral nerves — 

Cutaneous areas of (diagram), 25 

Lesions of: Ansesthesia in, 171- 

172; Ataxia, 219; Motor 

palsy, 186-187 ; Paralysis, 

176, 278, 348 

Mixed, lesions of, 187, 192-193 

Peripheral neuritis. See Neuritis. 

Multiple 
Peritonitis, 162. 299 
Personality, alternating, 325 
Petrous ganglion, 134 
Pharyngetd reflex, 269 
Pharynx — 

Anaesthesia of, 40 
Innervation of, 134, 135 
Phthisis, apical, with inequality of 

pupils, 297 
Pill-rolling tremor, 243 
Pilo-motor reflex, 285 
Pituitary disease, 100, 247, 248 
Plantar reflex, 2, 50, 269-270, 272- 
273 ; Babinski's phenomenon, 270- 
271. 279, 281 ; in hysteria, 330 
Pleurodynia, 150 
Plexuses — 

Brachial, division of posterior 

roots. 219 
Cervical, 26, 117 
Cervico-brachial and branches, 

23 
Hypogastric and haemorrhoidal, 

282-283 
Lumbo-sacral, 24 
Solar, disorders associated with, 
299 
Pneumonia, loss of deep reflexes in, 

278 
Polio-encephalitis superior, 61 
Polio-myelitis, acute. See Infantile 
Spinal Paralysis. Chronic. See 
Muscles, Atrophy of. Progressive 
Polyopia, monocular, 323 
Polyuria, hysterical, 333 
Pons — 

Arterial supply of, 31 
Facial nerve origin in, 121 
Haemorrhage of, 47, 48, 50, 104 
lesions of, 9, 43, 71-72, 125, 168. 

170, 183 
Nuclei in, 90, 113 
Sensory fibres, course of, 12 ; 
diagrams, 13, 14 
Ponto-cerebellar angle, lesions of, 

170 • 
Post-diphtheritic paralysis, 90 
Posterior cerebral artery, .32 
Posterior columns of cord, lesions of, 
11-15, 162-163, 219, 221, 240, 278 
Posterior fossa, tumours of, 145, 278 
Posterior nerve roots. See Spinal 
Nerves, Roots 
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Postures — 

Cerebellar, 242 
Erect and at rest, 226 
Functional disease, of, 231-231 
Organic disease, of, 226-231, 234 
" Pot belly," 202, 243 
Pregnancy — 

Pseudo-, 332 
Tetany in, 64 
Pressure-sense, 159 
Proptosis, 37, 41, 296. 297 
Pseudo-angina, 151 » 331 
Pseudo-appendicitis, 332 
Pseudo-bulbar paralysis, 93, 184 
Pseudo-hffimatemesis, 332 
Pseudo-haemoptysis, 332 
Pseudo-memories, 41 
Pseudo-pregnancy, 332 
Pseudo-ptosis, 4*1, 289, 291, 295; 

hysterical, 110, 328 
Psychalgia, 312 
Ptosis — 

Congenital, 113-114 
Hysterical, 110, 328 
Pseudo. See cihove, Pseudo 
Puerperal eclampsia, 58, 361 
Pupillary sphincter, 105 
Pupils — 

Argyll-Robertson phenomena in, 

103 
Autonomic reflex, 285 
Contraction of, in pontine hae- 
morrhage, 47, 48; in opium 
poisoning, 50; in affections of 
cervical sympathetic, 288 
Dilating fibres, course of, 104, 

114-115, 288 
Dilatation of, 50, 55, 109, 296 
Examination of, 40, 103-106 
Inequality of, 47, 74 
Irregularity in shape of, 105 
Light reflex. See under Reflexes 
Motor innervation of, 103, 104 
Painful stimulation of neck, re- 
action to, 106 
Parekioxical reaction of, 106 
Reaction to accommodation, 106 
Size, variations in, 104-105 
Pyramidal tract — 

Course of, 10, 21 ; diagram, 7 
Direct, 10 
Homolateral, 10, 11 
Lesions of — 
Gait, 237 
Motor paralvses due to, 72, 

183, 184 
Reflexes affected by, 91, 
270-271 and note, 271- 
272, 279, 280, 281, 330 

Quinquaud's sign of chronic alco- 
holism, 70 

Rabies, 62-63 

Rami communicantes, 286, 288 



Ra3niaud*s disease, 41, 42 note^ 156, 

253-254, 300-301 
Reactions of degeneration* 22, 179, 

346-347 
Recti muscles of eye, 106, 107, 1 1 1 
Reciurent and transient motor par- 

alj'ses, 2\0 et aeq. 
Recurrent-larjTigeal palsy, 136-139 
Red nucleus, connections of (dia- 
gram), 18 
Reeling or titubating gctit, 241 
Reflex arc, 22 
Reflex spasms, 76-78 
Reflexes— '~ 

Cilio-spinal, 290-291 
Conjimctival, 123, 269 
Conscious and imconscious, 2 
Deep or tendon, 40, 268, 273-278 
Ataxic conditions, in, 219 
Epileptiform fits, in, 56 
Exaggerated, 16, 91, 27^ 

281 
Jacksonian fits, increeised 

bv, 60 
Loss of, 278-279 
Upper and lower neiux>ne 
motor paralyses, in, 22, 
179 
Hysteria, in, 330 
Light reflex, 2, 105-106, 281-282 
Hysteria, in, 52, 56, 330 
Loss of, 103, 105 
Path of, 104, 105 
Motor, 2, 40, 268, 282-285 
Plantar, 16, 22, 47, 179, 219, 221 
Rectal, 282 
Scrotal, 282, 285 
Sexual, 4, 282 

Superficial or skin, 40, 47, 268- 
273 
Restiform bodv, 13, 15, 18, 19, 31 
Retina, 29, 105 
Retro-quadrigeminal hemianopia, 

light reflex in, 105-106 
Rheumatic myositis of external ocular 

muscles, 111 
Ricketv children, 61, 64, 71 
Rigors* 65-66 

Rinne's test in deafness, 128 
Rolando, fissure of, 4, 5, 12, 15, 60 
Romberg's sign in tabes, 218-219, 221 
Root-areas, diagram of, 28 
Root-lesions, 162-163, 191-192 
Root-pains, 149-150, 155 
Rosenbach's sign of hemiplegia, 47 
Round- worms, con\^lsions due to, 61 
Rubro-spinal tract, 72, 112 

Sacral pain, 153 

Sacral plexus, 26 

Sacral segments, lesions of, 272 

Saliva, irregularity in flow of, 124-125 

Saltatory spasm, 78 

Scapular reflex, 269 

2 B 
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Scapulo-humeral reflex, 273 
Sciatic nerve, 195 
Sciatica, 153-154 
Scleroderma, 255 
Sclerosis — 

Disseminated. See Dissemi- 
nated Sclerosis 
Postero-lateral, 241 
Primary lateral, 185 
Scrotal reflex, 282, 285 
Semicircular canals, 132 
Senile tremor, 70-7 1 
Sensation — 

Clinical investigation of, 159 
Retiini of, after mixed nerve 
paralysis, 195 
Sensorv fits, GO 
Sensorv fimctions, investigation of, 

40, 42 
Sensory paths. 1 1 et seq. 
Serratus magiius, paralysis of, 190 
Sex, epilepsv and hvsteria in relation 

to, 64 * 
Sexual reflex, 4, 282 
Shivering, 65 

Shoemakers, tetany among, 04 
Side-gait, or " Flankengang," 240 
Skew deviation of eves, 112 
Skin— 

Hysterical affections of, 333- 

\334 
Pigmentary changes in, 299 
Trophic changes in, 249-250 
Skull, examination of, 41, 42 
Sleeping sickness, 350 
Smell, disorders of, 39, 00, 97, 118, 

314, 320 
Somnambulism, 325 
Spasms, localised hysterical, 325-320. 

Sec also Tics 
Spasticity, 22, 179 
Special senses, paths of, 29-31 
Speecli — 

Articulation distingm'shed from, 

89 
Auditory origin of, 82 
Cortical centres for, S()-82 
Disorders of, in diagnosmg 

nervous disease, 39, 42 
Hysterical affections of, 310 
Loss of — 

Aphasia. Sec that title 
Articulation, defects of. Set 

-iVrticulfttion 
Causes, classification of, 
79 
Vocul and consonantal elements 
in, 89 
Sphincter ani ; externus, 27, 209, 272 ; 

intemus, 282, 284 
Spina bifida occulta, 250, 257 
Spinal cord — 

Arterial supply of, 35-30 ; dia- 
gram, 35 



Cervical region — 

Lesions in, 10 i, 150» 176* 

183-184 
Muscular localisation in, 27 
Clarke's column, 15 
Coccygeal segment, 272 
Endogenous tracts, 15 
Grey matter, focal lesion of, 278 
Hemisection of, 15, 103,109, 184; 

diagram, 17 
Lateral column, 10, 12, 16 ; 

degeneration of, 281 
Lesions of — 

Anaesthesia in, 108-169, 170 
Bladder trouble due to, 283 
Complete and incomplete, 

109-170, 184-186 
Paraplegia due to, 176 
Posterior roots and col- 
umns, of, 11-16, 219-221 
Pyramidal tract, in. See 

Pyramidal tract 
Rectal incontinence from, 

284 
Root pains due to, 149-150 
Transection, complete, 278, 

279 281 
Unilateral. 9, 15, 17, 169, 
170, 183-184 
Lumbo-sacral region. See 

Lum bo-sacral cord 
Malignant growths of, 366 
Micturition centres in, 283 
Posterior columns, 11-16, 24, 281 
Relations with vertebral column 

(diagram), 360 
Root irritation from diseases of, 

149 
Segments, 20, 28 
Sensory paths in (diagrams), 10, 

11. 13 
Termination of, 349 
Tracts in, 9-10 

Vaso-motor centres in, diseases 
of, 302-303 
Spinal Nerves — 

Lesions of, mixed motor and 

sensorv paralysis due to, 191 
Anterior' roots, 2, 21, 26-28, 

180-188 
Posterior roots 

Cutaneous areeks of (dia- 
gram), 28 
Distribution of, 20-28 
Inflammation of ganglia, 

252-253 
Irritation of, 149, 155, 164 
Lesions of, 22-24, 26, 28, 

219 
Sensory path through, 11- 
12 
Spino-muscular motor neurone, lea- 
ions of. See Motor Paralj'ses, Lower 
Neiuone type 



Splanchnic disease, 2SS 
Squint, 40, 107, 108, 109. Ill 
Stammarin^, 94-06, 312 
Stellwag'a sign of exophthalmic goitre 



142 
Stokes- Adams' syndrome, 62 
Stomach — 

Dilatation of, 04, 299 
Hysterical rumbling in, 331-332 
Innervation of, 155 
Strychnine poisoning, 62, 279, 362 
Stupor, 45 
Sunatroke. 52, 146 
SuperficiaJ petrosal nerves, 121, 134 
Superior oblique muscle of eye, 102, 

103, 110; diagrams, 106, 107 
Supinator jerk, 277-278 
Sweating — 

Abnormalities in. from nerve clis- 

ordere, 41, 304--306 
Cervical svrapatlietic in connec- 
tion with, 288, 290-291, 295- 
290 
M^nidre's iliseaae, in, 132 
Sylvian fissure, 4, 5 
Sympathetic nervous system — 

Anatomical eoiirse and distribu- 
tion, 1. 286-288 
Neuroses in connection with, 240 
Thoraclco-abdomin? I .diseases of ■ 

298-299, 300 
Visceral reflexes under control of, 
208. 282, 283, 28o 
Syncope diagnosed from petit mal, 57 
Synechia, 105 
Syphilis — 

Cerebro 'Spinal fluid in coses of 

lesions due to. 3D0 
Epilepsy secondary to, 58 
Investigating for, '39 
Irregularity of pupils in, 105 
Memngitia of. 142 
Pnlntal perforation from, 90 
Third nerve palsy from, 109 
Syringom ye lia — 

Arthropathy in (diagrams), 262. 

263, 264, 206 
Cerebro-spinnl fluid in, 355 
Dissociated anEesthesia in, 103, 



170. 185 
Etaggerated deep reflexes 
Fibrillary- tremors in, «« 
Loss of Jeep relexes 



,185 
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Ocular syraptoi 
Pain from, 143 
Perforating ulcers i 
Sriontaneoua fractur 
Iliermo- ansb thesi a 

gesiaintdiagraiiis), 109, 170.263 
Tropliic changes in joints in, 201- 

262, 203 



. 104, 288 

250-251 
in. 261. 203 
nd anal- 



TiSBS — 

Anieathesia of, 171-172, 284 
Ankle-jerk in, 277 
Anosmia in, 97 
Argyll-Bobertson phei 

in, 105 
Arthropathy in. diagrams of 

cases, 261-267 
Atoiia in, 218-219, 221, 222 
Bulbo-cavemoBuareflexlostin,273 
Cerebro-spinnl fluid in, 358-359 
Crises of, 152, 299 
Delayed sensation in, 161 
Gait in, 240-241 
Girdle pnins of, 150 
Hair, loss of, iti (diagram), 260 
Hypewesthetic areas in, 164-106, 

171 
Hvpotonia in. 234-230 
Lightning-pains in. 155. 164-165 
Light reflex in, 103, 105, 282 
Loss of joint- and kiniesthetio 

senses in, 162 
^lyosis in, 104 
Optic atrophy in, 102 
Perforating vilcers in, 250. 251 
Pupils, irreguloritv of, in, 105 
Reflexes in, 272, 278 
Sensibility of muscles and ten- 
dons to pressiu'e in, 162 
Spontaneous fractures in, 201 
Sudden falling in, 215 
Trophic changes in, 201-203, 288 
Vibration senxe lost in, 162-163 

Tactilesense, 11, 12; lossof, 10. I.'>9-01 

Taste. 30. 00, 115. 110, 118, 134 
disorders of, 123-12.>, 314, 320. 322 

Temperature sense, 11-14, 10, 40, 
160, 163 

Tensor fascife femoris, 270. 273 

Tensor tympani. IIS, 118, 129, 132 

Tetanus, 62, 279. 362 

Tetany, 01. 63, 64. 215. 345 

Thigh, motor points of (Erb's dia- 
gram), 341, 343 

Thomson's disease (Myotonia con- 
genita). 211-212 

Thrombosis — 

Cerebral, 35, 48-49, 82, 85. 131, 

145. 354 
Cerebral sinuses, of, 36-37 
Spinal. 30, 44 

Tics, articulative, 75-70. 95 : hysteri- 
cal. 325 

Tic douloureux, 77, 148 

Tinnitus, 128-129.- 132. 133, 145; 
lumbar puncturo in relief of, 301 

Tongue — 

Ataxy of. 92 
Biting of. in epilepsy, 55 
Hemi-otrophy of, 119-120, 142 
Innervation of, 110, 134. 140.288 
Paralvsisof, 90, 141-142 * 

Taste fibres to, 115, 110, 124, 134 
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Torticollis, spasmodic, 70 

Touch. See Tactile sense 

Trance, hysterical, 325 

Trapezius muscle, paralysis of, 139- 

140, 142 
Traumatic cerebral compression, 48 
Tremors, 39, 41, 67-74 
Triceps jerk, 273, 277-278 
Trichiniaais, 200 
Tricho-ansesthesia, 100 
Trigeminal nerve. See under Cranial 

^<er^'es 
Tropho-neuroses, 240 et aeq. 
Trypanosome of sleeping sickness, 366 
Tubercles of the choroid, 102 
Tubercula dolorosa, 156 
Tuberculous meningitis, 42, 102, 355 
Tumours — 

Abdominal phantom, 332 

Cerebellar, 131, 223; extra- 
cerebellar, 242 

Fits caused by, 60 

Inoperable intra-cranial, lumbar 
pimcture in cases of, 360-301 

Intra-cranial, 102, 131, 145, 147,359 

Intra -pel vie, 154 

Meningeal, 155 ; spinal men- 
inges, of, 149, 150 
Typhus fever, " coma-\igil " of, 52 

Ulcers, rodent, 254 ; perforating, 

40, 250-251 
Ulnar paralysis, 193-190 
Uncinate gjTus, 97 ; uncinate fits, 00 
Unverricht*8 family myoclonus, 07 
Uraemia — 

Coma of, 51, 301 

Convulsions of, 58, 01 

Jacksonian fits in, 01 
Urine — 

Alcoholic poiboning, in, 50 

Dribbling of, 284 

Hj'sterical incontinence and re- 
'tention of, 330 

Reflex incontinence, 283 

Ketention of, 283 

Suppression of, 333 

Urar;mic coma, in, 61 
Urticaria, 304 
I'rticaria scrinta, 334 ; diagrams, 

110, 333 
Uterine diseases, headache from, 140 
Uterine reflex, 282 

Vaso-motor neuroses, 300-304 
Vermis, 1 0, 20. See also Middle lobe 
of CereMlum 



Vertebral column, 41, 253, 360 
Vertigo — 

Ataxia, in, 223, 241 
Causes of, 129-133 
Ear disorders, with, 132 
Ocular, 132 
Toxic, 132 
Vesical reflex, 282 
Vestibulo-spinal tract, 17, 19, 127 
Vibration sense, 10, 168-159, 162- 

163 
Vidian nerve, 115 
Vision — 

Fibres, path of, 29, 30, 32 
Field of, 29, 39; concentric 
contraction of, 100, 102; 
hysterical contraction of (dia- 
grams), 322, 323 ; measure- 
ment of, 98-100 
Hysterical blindness, 321 
Hysterical hyperesthesia of , 314 
Peripheral and central, relation 

between, 170-171 
Testing, method of, 98 
Visual aphasia — 

Centres for, 29, 81 ; cortical and 

sub-cortical, 80-87 
Definition of term, 86 
Lesions producing, 32, 80, 86 
Visual cortex, 29, 32 
Visual hallucinations, 00 
Visual word centre, 80-82, 85-86 
Vocal word centre, 81-82 
Vomiting, 4, 01, 126, 130, 131, 182, 
133, 130, 145, 148, 331 

Wallerian degeneration, 26 

Weber's law, 102 

Weber's syndrome, 9, 182, 183 

Weber's test in deafness, 128 

W^emicke's hemiopic pupillary re- 
action, 105 

Whitlows, painless, 261 

Willis, circle of, 33 

Witches. 315 

W^ord-blindness. See Visual aphasia 

Word-deafness. See Auditory aph- 
asia 

" Word-swallowing," 76 

Wrisberg, ner\ii8 intermedius of, 
121, 134 

W^riters' cramp, 213, 223 

Writing, motor centre for, 81-82 

X-RAYS, 335 

Zacharias, 88 
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Electrical Traction. 

Bv ERNEST WILSON, WhiT. Sch. M.I.E.E., 

PmrcuDrDfElivlrka! Etigincering in ihe Sicmcnt LuboiUaiy. King's CnllceCi London, 

^^ AND FRANCIS LYDALL, B.A., B.Sc. 

^^L New Edition. Rewritten and Gheatlv Enlarged. 

^^^B Two volumes, sold separately. Demy Evo,, cloth. 

^^^P Vol. 1., with about 300 Illustrations and Index. 1 ;s. net. 

^^" Vol, II., with about 170 Illuslratioos and Index. 15s. net. 

In dealing wilh this ever- increasingly important subject the a.uthDrs have 
divided the work into the two branches which are, for chronological 
and other re&sons,inost convenient, namely, the utilization oFdireci and 
alternating currents respectively. Direct current traction taking the 
first place, the first volume is devoted to electric tramways and direct- 
current electric railways. In the second volume the application 
of three-phase alternating currents to electric railway problems is 
considered in detail, and finally the latest developments in single- 
phase alternating current traction are discussed at length. 

A Text-Book of Electrical Engineering. 

BY DR. ADOLF THOMALEN. 

Translated by GEORGE W. O. HOWE, M.Sc, Whit. Sch., 

A.M.I.E.E., 

LkIUKT in Elfclrical Engineering al the Ceatlal Technical Cailege, Soiub KiDunglon. 

With 454 Illustrations. Royal 8vo., cloth, 1 js. net- 
This translation of the " Kune Lehrbuch der Electrotechnik " is intended 
to fill the gap which appears to exist between the elementary 
text-books and the specialized works on various branches of electrical 
engineering. It includes additional matter which is to be introduced 
into the third German edition, now in preparation. The book is 
concerned almost exclusively with principles, and does not enter 
into details of the practical construction of appatalus and machines, 
aiming rather at laying a thorough foundation which shall make the 
study of works on the design of machinery more profitable. Only 
the simplest elements of the higher mathematics are involved. 

Alternating Currents. 

A Text-Book for Students of Engineering. 
By C. G. lamb, M.A., B.Sc., 

Cl.re College, Cambtidee ; Aiiociale Men.ber of Ihe Inslilu.ion of KietliicaJ EnRineers; 
Ai<Dcisle dI Ihe City and Guilds of L.oodon Ilislilul*. 

viii + JiS pages. Wilh upwards of »30 Illuslraliona. Demy 8vo., cloth, 

The scope of this book is intended to be such as to cover approximately 
the range of reading in alternating current machinery and apparatus 
considered by the author as desirable for a student of general engi- 
neering in his last year — as,for example, a candidate for the Mechanical 
Sciences Tripos at Cambridge. 
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Electric and Magnetic Circuits. 

By ELLIS H. CRAPPER. M.LE.E., 

Head of the Electrical Engineering Department in the University College, Sheffield. 

viii -1-380 pages. Demy 8vo., cloth, los. 6d. net. 

This, the introductory volume of a treatise on Electrical Engineering, 
deals with the fundamental principles of Electricity and Magnetism, 
and explains fully all the essential relationships of Electric and 
Magnetic Circuits met with in continuous current working. It con- 
tains a very large number of worked examples, and several hundreds 
of numerical examples taken from everyday practice. 

Applied Electricity. 

A Text- Book of Electrical Engineeringr for '* Second Year" Students. 

By T. PALEY YORKE, 

Head of the Physics and Electrical Engineering Department at the London County Council 

School of Engineering and Navigation, Poplar. * 

xii+420 pages. Crown 8vo., cloth, 7s. 6d. 

This volume is a text-book of Electrical Engineering for those who have 
already become acquainted with the ftindamental phenomena and 
laws of Magnetism and Electricity. 

Hydraulics. 

By F. C. LEA, B.Sc, A.M.lNST.C.E., 

Senior Whitworth Scholar, A.R.C.S. ; Lecturer in Applied Mechanics and Engineering Design, 
City and Guilds of London Central Technical College, London. 

With about 300 Illustrations. Demy 8vo., 15s. net. 

This book is intended to supply the want felt by students and teachers 
alike for a text-book of Hydraulics to practically cover the syllabuses 
of London and other Universities, and of the Institution of Civil 
Engineers. 

Hydraulics. 

By RAYMOND BUSQUET, 

Professeur k I'^cole Industrielle de Lyon. 

Authorized English Edition. 
Translated by A. H. PEAKE, M.A., 

Demonstrator in Mechanism and Applied Mechanics in the University of Cambridge. 

viii + 312 pages. With 49 Illustrations. Demy 8vo., cloth, 7s. 6d. net. 

This work is a practical text-book of Applied Hydraulics, in which com- 
plete technical theories and all useful calculations for the erection of 
hydraulic plant are presented. 

Power Gas Producers. 

Their Desig^n and Application. 
By PHILIP W. ROBSON, 

or the National Gas Engine Co., Ltd. ; sometime Vice- Principal of the Municipal School of 

Technology, Manchester. 

Demy 8vo., cloth, los. 6d. net. 

The recent enormous increase in the use of gas power is largely due to 
the improvements in gas producers. This book, which is written 
by a well-known expert, goes thoroughly into the theory, design, 
and application of all kinds of plants, with chapters on working and 
general management. 
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The Balancing of Engines. 

By W. E. DALBY, M.A.. B.Sc, M.lNS 

of Engineering. Ciiy mid GulJdi of London 

Second Edition, Revised and Eni.augei). 

xii+283 pages. With upwards of 180 lltiislralions. 

Demy 8vo., cloih, los. 6d. net 

CONTENTS. 



The AddiUon and Suhirjcii 

Vecloi QuBnililrs. 
The Balancing of Kcv. 

Mfls«s. 
Tile Balancing of Reeipra' 

Masses. — Long Connecring 
The Balancing of Locomoiii 



Ch*P 

V. Secondary Balan.:inB. 
VI. Eslinuilon of Ihe Pnniary and 
Seoondarv Unbolanced Forces 
and Couples. 
Vli. Tht Vibration of Ihe Supports. 
VIII. TheMolionoflheConnecling-rod, 
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f Valves and Valve Gear Mechanisms. 
By W, E. DALBY, M.A., B.Sc, M.lNsT.C.E., M.I.M.E.. 

ProfCBOi of Enjin«ring, Ciiy and Guild, af Londqn Oinral Technical College. 

xviJi+366 pages. With upwards of 300 Illustrations. 

KoyRi 8vo., cloth, 31s. net. 

Valve gears are considered in this book from two points of view —namely, 

»the analysis of what a ^iven gear can do, and the design of a gear ta 
eflecl a aiated distribution of steam. The gears analyzed are for the 
most part those belonging to existing and well-known types of 
engines, and include, amongst others, a link motion of the Great 
Eastern Railway, the straight link motion of the London and North- 
Western Railway, the Walschaert gear of the Northern of France 
Railway, the Joy sear of the Lancashire and Yorkshire Railway, the 
Sulzer gear, the Meyer gear, etc. The needs of students and 
draughtsmen have been kept in view throughout. 

nplele treatment of the subject Ya% yet been obialnabla 

ll could have boen much bellet done, or bv a more 

„ lage is ejaci and clear, the illustralions are admirably 

urswn Mild repnxluced/^ ^'' ~^' '" 

kThe Strength and Elasticity of Structural 
Members. 

By R. J. WOODS, M.E., M.INST.C.E., 

Tellow and Aiaiildnl ProfcMor of KnoinHiing, Royal Lndun EQeiDHTing Colieafl, 

CnopFi's mil. 

Second Edition, Keviskd. 

xii-<-3io pages. With 293 Illustrations. Demy 8vo., cloth, los. 6d. net, 

"To studenU for the linat examination oE the R.l.B.A. we can strongly 

recommend such a practical and thorough text-book." — British ArcMeil. 

"This a a practical book, and, although written mtinly for engineering 
students, may he commended as one likely to prove equally useful to those 
engaged in active practice." — Mshaniial Enginitr. 

Calculus for Engineers. 

Bv JOHN PERRY, M.E., D.SC, F.R.S., 

irHcduniouid MaihEinailci in ibc Rovil College of Science, London; 
Pcuident of (be Physical Soci«r: Vice-Pr»i<]enl ollhe Instilulioa 
ofEkctiial Engineers. 

Eighth Impression. 

iii + 38a pages. With 106 Illustrations, Crown 8ro., cloth, 7s. 6d. 
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Mathematical Drawing. 

Including: the Graphic Solution of Equations. 
By G. M. MINCHIN, M.A., F.R.S., 

Professor of Applied Mathematics at the Royal Indian Engineering College, Cooper':* Hill ; 

And JOHN BORTHWICK DALE, M.A., 

Assistant Professor of Mathematics at King's College, London. 

Crown 8vo,, cloth, 7s. 6d. net. 

Graphic methods in Mathematics, which have attracted so much attention 
within the last few years, may be said to have attained a greatly 
increased importance by the decision of the University of London to 
require a knowledge of Mathematical Drawing from all candidates 
for the B.Sc. Degree. 

The present work is largely an attempt to systematize somewhat vague 
methods of solving the non-algebraic equations which so often contain 
the solutions of physical problems. 

Five-Figure Tables of Mathematical 

Functions. 

Comprising; Tables of Logarithms, Powers of Numbers, Trig^onometric, 

Elliptic, and other Transcendental Functions. 

By JOHN BORTHWICK DALE, M.A., 

Assistant Professor of Mathematics at King's College, London. 

vi+92 pages. Demy 8vo., cloth, 3s. 6d. net. 

This collection of Tables has been selected for use in the examinations 
of the University of London. 

*' This is a most valuable contribution to the literature of MathematiuU refer- 
ence .... To anyone engaged in almost any form of higher physical research this 
compilation will be an enormous boon in the way of saving time and labour and 
collecting data. . . . The five-figure tables of roots and powers are, perhaps, the 
most useful features of the work." — Mining Journal, 

Logarithmic and Trigonometric Tables (To 

Five Places of Decimals). By John Borthwick Dale, M.A., 
Assistant Professor of Mathematics at King*s College, London. 
Demy 8vo., cloth, 2s. net. 

Traverse Tables. 

With an Introductory Chapter on Co-ordinate Siurveyins^. 
By henry LOUIS, M.A., and G. W. CAUNT, M.A., 

Professor of Mining and Lecturer on Surveying, Lecturer in Mathematics, 

Armstrong College, Newcastle-on-Tyne. 

xxviii+92 pages. Demy 8vo., flexible cloth, rounded corners, 4s. 6d. net. 

"The admirable, compact, and inexpensive tables compiled by Professor Henry 
Louis and Mr. G. W. Gaunt. They are just what is required by the mining student 
and by the practical mine surveyor. . . . Their publication at a low price renders this 
convenient and rapid method of working nut traverse surveys accessible to a class of 
workers from whom it has hitherto been debarred." — Mining Journal. 
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Organic Chemistry for Advanced Students. 

By JULIUS B. COHEN, Ph.D., B.Sc, 

Professor of Organic Chemistry in the University of Leeds, and Associate of Owens 

College, Manchester. 

Demy 8vo., cloth, 21s. net. 

The book is written for students who have already completed an 
elementary course of Organic Chemistry, and is intended largely to 
take the place of the advanced text-book. For it has long been the 
opinion of the author that, when the principles of classification and 
synthesis and the properties of fundamental groups have been 
acquired, the object of the teacher should be, not to multiply 
facts of a similar kind, but rather to present to the student a broad 
and general outline of the more important branches of the subject. 
This method of treatment, whilst it avoids the dictionary arrange- 
ment which the text-book requires, leaves the writer the free disposal 
of his materials, so that he can bring together related substances, 
irrespective of their nature, and deal thoroughly with important 
theoretical questions which are often inadequately treated in the 
text-book. 

The Chemical Synthesis of Vital Products and 
the Inter-relations between Organic 

Compounds. 

By RAPHAEL MELDOLA, F.R.S., V.P.C.S., F.I.C., etc., 

Professor of Chemistry in the City and Guilds of London Technical College, Finsbury. 

Vol. I., xvi-J-338 pages. Super Royal 8vo., cloth, 21s. net. 

The great achievements of modem Organic Chemistry in the domain of 
the synthesis or artificial production of compounds which are known 
to be formed as the result of the vital activities of plants and animals 
have not of late years been systematically recorded. The object of 
the present book is to set forth a statement, as complete as possible, 
of the existing state of knowledge in this most important branch of 
science. The treatment is calculated to make the volume a work of 
reference which will be found indispensable for teachers, students, 
and investigators, whether in the fields of pure Chemistry, of Chemical 
Physiology, or of Chemical Technology. 

Lectures on Theoretical and Physical 

Chemistry. 

By Dr. J. H. VAN T HOFF, 

Professor of Chemistry at the University of Berlin. 

Translated by R. A. LEHFELDT, D.Sc, 

Professor of Physics at the Transvaal Technical Institute, Johannesburg. 

In three volumes, demy 8vo., cloth, 28s. net, or separately as follows : 

Part I. CHEMICAL DYNAMICS. 254 pages, with 63 Illustra- 
tions. I2s. net. 

Part II. CHEMICAL STATICS. 156 pages, with 33 Illustrations. 
8s. 6d. net. 

Part III. RELATIONS BETWEEN PROPERTIES AND 
COMPOSITION. 143 pages, 7s. 6d. net. 
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Experimental Researches with the Electric 

Furnace. 

By HENRI MOISSAN, 

Membre de l'In»utut ; Professor of Chemistry at the Sorbonne. 

Authorized English Edition. 
Translated by A. T. de MOUILPIED, M.Sc. Ph.D., 

Assistant Lecturer in Chemistry in the University of Liverpool. 

xii + 307 pages, with Illustrations. Demy 8vo., cloth, los. 6d. net. 

" There is hardly a pag^e of it which is not crowded with iDterest. and hardly a 
section which does not teem with suggestion ; and if the coming of this English edition 
of the book has been so long delayed, we may still be thankful that it has come at last, 
and come in a form which it is a pleasure to handle and a delight to read." — Electrical 
Review. 

Electrolytic Preparations. 

Exercises for use in the Laboratory by Chemists and 

Electro-Chemists. 

By Dr. KARL ELBS, 

Professor of Organic and Physical Chemistry at the University of Giessen. 

Translated by R. S. HUTTON, M.Sc, 

Demonstrator and Lecturer on Electro-Chemistry at the University of Manchester. 

xii+ 100 pages. Demy 8vo., cloth, 4s. 6d. net. 

The book contains a complete course of examples on the application of 
electrolysis to the preparation of both inorganic and organic sub- 
stances. It will be found useful as filling a distinct gap in the text- 
book literature suitable for use in chemical laboratories, and should 
enable the chemist to make use of the many valuable and elegant 
methods of preparation which have been worked out during recent 
years, the advantages and ease of application of which he cannot 
appreciate without such a guide. 

Introduction to Metallurgical Chemistry for 

Technical Students. 

By J. H. Stansbie, B.Sc. (Lond.), F.I.C, 

Associate of Mason University College, and Lecturer in the Hirniingham University Technical 

School. 

Second Edition. 
xii + 252 pages. Crown 8vo., cloth, 4s. 6d. 

An Experimental Course of Chemistry for Agri- 
cultural students. By T. S. Dymond, F.I.C, Lately Principal Lecturer 
in the Agricultural Department, County Technical Laboratories, Chelmsford. 
New Impression. 192 pages, with 50 Illustrations. Crown 8vo., cloth, 
2s. 6d. 

A History of Chemistry. 

By Dr. HUGO BAUER, 

Royal Technical Institute, Stuttgart. 

Translated by R. V. STANFORD, B.Sc. (Lond.), 

Priestley Research Scholar in the University of Birmingham. 

Crown 8vo., cloth, 3s. 6d. net. 
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The Becquerel Rays and the Properties 
of Radium. 

By Thb Hon. R. J, STRUTT, F.R.S., 

Fellow orTriniiy CuLLcKe, CimUndi;'. 

Second Edition, Revised and Ent.arced. 

viii+2a2 pages, with Diagrams. Demy Bvo., clotli, 8s. 6d. net. 

" If only >.few more books of Ihis type were wHiieu, there might be come hope of 
■.general appredalioD of the methodi, Bims, and resulis of science, which would go 
f«r 10 prooiole Its study, ... A book for which no praise can be excesiive."— 
Atkanniit. 

Astronomical Discovery. 

Bv HERBERT HALL TURNER, D.Sc, F.R.S., 

Saviliin Piofcuoi of Astronomy in ihc Univertily of Oxfard. 

xii + 335 pages, with Plates and Diagrams. Demy 3vo., cloth, los. fA. net. 

An Introduction to the Theory of Optics. 



xvi+340 pages, with Illustrations. Demy Svo., cloth, i;s. net. 

" We know of no book wriilen with a set purpose iMtler adapled lo aerve the 
purpose for which it was written, nor any that the earnest sladenl of optics will find 
more inleresiing and profitable. The work ilieK, without the confessioo of Ihepnbee, 
shows that rrafessor Schu&Ier is a teacher, and every page bears evidence (hat he is a 
masler of his subject . . . We heartily recommend the book to our readers." — 
Ophthalmic Review. 

Wood. 

ons of the 
By G. S. BOULGER, F.L.S., F.G.S., A.S.L, 

ProfeHorofBounyiLDd Ucturci on Foreiiiy in the City of London Colleit*, and fonoErly in Iht 
Royal AgKcuhural Collci». 

New Edition. Revised and Enlarged. Demy 8vo., 12s. 6d. net. 

" tl Is just the book that has long tieen wanted hy land agents, Foresieis, and wotxl- 
men, and It should find a place in all technical school libraries." — Fiild. 



Manual of Alcoholic Fermentation and the 
Allied Industries. 

By CHARLES G. MATTHEWS, F.I.C., F.C.S., etc. 

xvi+295 pages, with 8 plates, and 40 Illustrations. Crown 8vo., cloth, 

75. 6d. net. 

" This is a book worthy of its aulbor, and welt worth pertising by eteiy student. 

. . . The sludenl, troth old and young, as well as (he practical brewer, will find thla 

book gives him some Tciy useful mfonnallon." — Brrwtri Gutirdian, 
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The Evolution Theory. By Dr. August Weis- 

MANN, Professor of Zoology in the Univtrsity of Freiburg in Breisgau. 
Translated, with the Author's co-operation, by J. Arthur Thomson, 
Regius Professor of Natural History in the University of Aberdeen ; and 
Margaret Thomson. Two vols., xvi + 416 and viii + 396 pages, with over 
130 Illustrations. Royal 8vo., cloth, 32s. net. 

" The subject has never been so fully and comprehensively expounded before ; and 
it is not necessary to subscribe to all the author's tenets in order to recognise the value 
and the absorbing interest of his exposition, with its prodigious wealth of illustration, 
its vast store of zoological knowledge, its ingenious interpretations and far-reaching 
theories. English readers have reason to be grateful to Professor and Mrs. Thomson 
for their admirable translation of a book which is not easy reading in any language, 
but is indispensable for a thorough comprehension of the theory of evolution as it 
stands to-day." — The Times, 

The Chances of Death and Other Studies in 

Evolution. By Karl Pr arson, M.A., F.R.S, Professor of Applied 
Mathematics in University College, London, and formerly Fellow of King's 
College, Cambridge. 2 vols., xii + 38S and 460 pages, with numerous 
Illustrations. Demy 8vo., cloth, 25*. net. 

* 

Animal Behaviour. By Professor C. Lloyd 

Morgan, LL.D., F.R.S., Principal of University College, Bristol. 
viii+344 pages, with 26 Illustrations. Large crown 8vo., cloth, los. 6d. 

This important contribution to the fascinating subject of animal psycho- 
logy covers the whole ground from the behaviour of cells up to that 
of the most highly developed animals. 

" Professor Lloyd Morgan's book is of great value, not only for his own observa- 
tions, but for the clear summary of what has been done by other workers in the same 
fi€iAr ^Speaker. 

BY THE SAME AUTHOR, 

Habit and Instinct, viii + 352 pages, with Photo- 
gravure Frontispiece. Demy 8vo;, cloth, i6s. ^^ 

Professor Alfred Russel Wallace :— " An admirable ititrrotxction to the study 
of a most important and fascinating branch of biology, now for the first time based 
upon a substantial foundation of carefully observed facts and logical induction from 
them." 

BY THE SAME AUTHOR. 

The Springs of Conduct. Cheaper Edition. 

viii + 317 pages. Large crown 8vo., cloth, 3s. 6d. This volume deals with 
the Source and Limits of Knowledge, the Study of Nature, the Evolution of 
Scientific Knowledge, Body, and Mind, Choice, Feeling, and Conduct. 

BY THE SAME AUTHOR, 

Psychology for Teachers. New Edition, entirely 

rewritten, xii + 308 pages. Crown 8vo., cloth, 4s. 6d. 

An Introduction to Child Study. By Dr. W. B. 

Drummond. Crown 8vo., doth, 6s. net. 

The Child's Mind : Its Growth and Training. By 

W. E. Urwick, University of LfCeds. Crown 8vo., cloth, 4s. 6d. net. 
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